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fm  Greenwich  Time^ 
^  Electrical  Measurement 
WESTON  STANDARDS 


XN  the  year  1675  there  was  established 
in  Greenwich,  a  south-eastern  borough 
of  London,  the  Royal  Observatory  for 
the  advancement  of  navigation  and  nau¬ 
tical  astronomy.  From  it  the  exact  time 
is  conveyed  each  day,  at  one  o’clock,  by 
elect  ric  signal  to  the  chief  towns  through¬ 
out  the  country.  The  majority  of  the 
world’s  geographers  reckon  longitude 
from  its  meridian. 

Just  two  centuries  after  the  founding 
of  this  famous  institution  there  was  con¬ 
ceived  the  first  of  that  long  list  of  pio¬ 
neering  achievements  which,  in  the  new 
world  and  for  a  new  science.  Dr.  Weston 
and  his  colony  of  craftsmen  have  con¬ 
verted  into  a  unique  industry.  ^ 

It  is  here,  in  this  most  modern 
of  factories,  yet  rich  with  the  tra- 
ditions  which  mark  the  entire  his-  led 
tory  of  the  art  of  electrical  mea- 
surement,  that  the  laboratory 


and  commercial  instrument  standards 
of  the  world  are  made. 

Thus,  in  Newark,  within  the  metro¬ 
politan  area  of  the  largest  city  in  the 
Western  Hemisphere,  there  is  found  a 
parallel  to  Greenwich.  On  land  and  sea, 
wherever  electrical  equipment  is  in 
use,  the  Weston  Pointer  is  the  engi¬ 
neer’s  “meridian”  or  reckoning  factor 
from  which  every  exact  electrical  quan¬ 
tity  is  derived. 

Model  One,  the  prototype  of  all  in¬ 
strument  standards,  is  here  shown.  In 
universal  use  for  D.  C.  testing,  this  fa¬ 
mous  line  of  portable  precision  instru- 
ments  fully  meets  the  needs  of 
C.  secondary  standards.  They  are 
scaled  in  the  required  commercial 
M  ranges  for  the  measurement  of  all 
^  D.  C.  electrical  units.  Accuracy,  M 
of  one  per  cent. 

WESTON  ELECTRICAL 
-  _  INSTRUMENT  CORPORATION 

,  — ^  13  Weiton  Avenue,  Newark.  N.J. 
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Bonbright  Survey 

Now  Available 

The  name  of  every  electric  power  company 
serving  a  town  or  city  of  2,500  population 
or  larger  is  indicated  in  a  series  of  state  maps 
in  the  new’  edition  of  the  Bonbright  Survey  of 
the  Electric  Light  and  Power  Industry,  just  off 
the  press.  The  maps  are  so  keyed  that  the 
location  of  properties  under  the  same  manage¬ 
ment,  or  of  communities  served  from  a  common 
source,  is  revealed  at  a  glance.  In  addition,  the 
publication  gives  financial  statistics  for  every 
important  operating  company  and  shows  corpo¬ 
rate  relationships  revised  to  October,  1927. 

Compared  with  the  preceding  edition,  more 
than  2,000  alterations  in  maps,  tables  and  state¬ 
ments  of  corporate  set-ups  w’ere  necessary  to 
take  account  of  changes  that  have  occurred 
since  publication  of  the  third  edition  in  the 
summer  of  1926.  These  changes  are  entirely 
aside  from  the  complete  revision  of  financial 
data  covering  all  operations  of  sufficient  magni¬ 
tude  to  w’arrant  inclusion. 

The  present  edition  of  the  Survey,  like  the 
last,  was  prepared  with  the  co-operation  of  the 
electric  companies  themselves  and  of  Bonbright 
&  Company  by  members  of  the  statistical  staff 
of  the  Elfxtrical  World,  who  devoted  about 
five  months  to  the  gathering  of  material,  cor¬ 
respondence  for  clearing  up  doubtful  points, 
compilation  of  the  returns,  preparation  of 
niaps,  incorporation  of  late  changes  discovered 
by  critical  comparison  with  records  on  file  in  the 
office  of  the  Electrical  World,  and  final 
verification  of  proofs  by  reporting  companies. 

Watch  for  the 

Statistical  Issue 

of  Electrical  World,  Jan.  7, 1928 
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"*^line  matecial,  too 

Small  things,  too  —  small  screws  and 
nuts  and  bolts — details  that  may  be  small 
in  size  but  that  can  loom  as  large  in  im¬ 
portance  as  poles  and  crossarms  —  these 
play  no  minor  incidental  part  in 
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engineers. 
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Watchful  W aiting 

Although  the  President  in  his  message  to  Con- 
.gress  suggested  that  Muscle  Shoals  be  disposed  of 
and  the  revenue  derived  therefrom  be  applied  to  research 
for  methods  of  more  economical  production  of  fertilizer, 
and  that  so  far  as  the  Colorado  River  is  concerned  “every 
other  possibility  should  be  exhausted  before  the  federal 
government  should  become  engaged  in  the  power  busi¬ 
ness,”  it  is  problematical  whether  the  Seventieth  Congress 
will  reach  any  conclusion  on  either  matter.  However, 
time  confirms  decisions  founded  on  realities,  and  while 
the  electric  light  and  power  industry  cannot  tarry  until 
Congress  makes  up  its  mind,  eventually  the  truth  will 
prevail  and  Muscle  Shoals  will  be  linked  with  the  South¬ 
eastern  power  network  and  the  Colorado  River  will  no 
longer  plague  Imperial  Valley,  or  the  city  of  Los  Angeles, 
or  even  the  power  companies  of  California. 

This  does  not  mean  that  these  two  legislative  measures 
may  be  ignored.  On  the  contrary,  it  will  be  necessary  to 
keep  the  facts  constantly  before  Congress  and  to  watch 
the  machinations  of  the  proponents  of  the  two  bills,  for 
they  are  very  adroit.  Time  and  facts  are  both  on  the 
side  of  the  electric  light  and  power  industry,  however, 
and  while  delay  is  irksome  and  costly,  it  has  its  com¬ 
pensations.  Justice  moves  with  leaden  feet,  but  it  prevails 
none  the  less. 

iH  * 

Making  Progress  by 
Taking  Counsel 

Regional  meetings  of  commercial,  industrial  and 
agricultural  interests  shared  by  public  utilities  present 
many  opportunities  for  progress  through  co-operation  on 
behalf  of  the  general  welfare.  At  the  third  New  England 
conference,  held  recently  at  Springfield,  the  fruits  of 
two  years’  work  toward  increased  unity  of  purpose 
among  the  six  northeastern  states  were  very  much  ap¬ 
parent.  Public  utilities  and  electrical  manufacturers  have 
played-  responsible  parts  in  developing  interstate  team 
play  and  a  better  understanding  of  their  own  aims  by 
citizens  generally.  The  flood  in  Vermont  and  northern 
New  Hampshire  and  the  participation  of  Secretary 
Hoover  in  a  special  session  of  the  conference  resulting 
from  the  disaster  brought  all  New  Englanders  closer  to¬ 
gether  and  opened  the  way  for  further  co-operation  by 
utilities  and  private  interests  on  behalf  of  constructive 
development. 

From  the  standpoint  of  the  electrical  industry,  inter¬ 
connection  was  the  keynote  of  the  first  conference,  held 
at  Worcester  two  years  ago.  Last  year  at  Hartford  inter¬ 
state  transmission  and  rural  electrification  were  promi¬ 
nent  in  the  sessions,  and  this  year  flood  control  was  a  dom¬ 
inant  topic.  None  of  these  problems  has  been  completely 
solved,  but  real  progress  is  being  made  in  them  all. 
Fopular  appreciation  of  the  value  of  interconnection  has 


greatly  increased ;  unthinking  hostility  to  the  power  com¬ 
panies  on  account  of  the  economic  limitations  of  rural- 
line  extension  practice  is  much  lessened ;  important  data 
bearing  upon  the  value  of  storage  reservoirs  in  flood  con¬ 
trol  have  been  broadcast,  and  further  construction  has 
been  promised.  The  representatives  of  the  New  England 
governors  and  of  the  utilities  are  studying  a  memorandum 
draft  setting  forth  the  basis  upon  which  the  investment 
of  capital  in  interstate  transmission  will  be  mutually  ac¬ 
ceptable,  and  the  long-suffering  power  export  situation  in 
Maine  shows  signs  of  more  healthy  activity.  The  New 
England  electrical  industry  is  working  shoulder  to  shoul¬ 
der  with  all  builders  of  good  will  and  material  prosperity. 

4c  #  4^ 

T hermal  V ersus  Dollar  Generation 

Engineers  have  made  large  gains  in  changing  fuel 
energy  into  electrical  energy  and  have  many  more 
possibilities  for  increased  thermal  economy.  Visualiza¬ 
tion  of  the  use  of  two  fluid  cycles,  higher  pressures  and 
temperatures,  a  greater  degree  of  recirculation  and  many 
refinements  in  equipment  design  points  to  gains  in  effi¬ 
ciency  as  great  as  have  been  made  in  the  last  six  years. 
The  determining  factor  is  the  total  cost  of  energy  at  the 
switchboard  and  the  reliability  of  the  energy.  When 
dollars  are  weighed  in  efficiency  scales  they  dominate  the 
situation. 

Radical  departures  in  station  designs  have  occurred  in 
the  recent  past.  In  general,  these  stations  have  come 
up  to  their  designers’  predictions  and  in  nearly  all  cases 
have  decreased  the  total  cost  of  energy.  As  a  result  of 
these  experiences  stations  can  now  be  designed  at  a  very 
low  total  cost  which  will  generate  energy  at  about  27 
per  cent  thermal  efficiency.  New  stations  will  be  built 
with  these  facts  in  mind.  But  several  schools  of  opinion 
exist  as  to  certain  features  of  design.  Shall  one  steam 
generating  unit  per  turbo-generator  be  used  ?  Shall  high- 
heat  transfer  rates  per  square  foot  of  furnace  area  be 
used  in  order  to  decrease  the  size  of  steam  generating 
units?  Can  all  metal  furnaces  be  used  at  low  and  high 
ratings?  Are  stokers  unsuitable  for  large  units  oper¬ 
ating  at  high  ratings?  Shall  reheating  be  used?  If  so, 
what  kind  and  type? 

At  the  meeting  of  the  American  Society  of  Mechanical 
Engineers  last  week  it  was  made  very  evident  that  dif¬ 
ferent  answers  are  given  to  these  questions  by  different 
engineers.  In  many  cases  enthusiastic  advocates  made 
statements  which  could  not  be  supported  by  data,  and  in 
other  cases  experiences  only  with  local  fuel  or  plants 
were  used  to  draw  generalized  conclusions.  In  still  other 
cases  everybody  had  opinions  but  nobody  had  facts. 

Caution  should  be  used  in  departing  very  far  from 
existing  designs  in  the  next  group  of  large  power  stations 
to  be  built.  Coal  is  plentiful  and  comparatively  cheap, 
and  the  cost  of  fuel  is  only  20  to  30  per  cent  of  the  total 
energy  cost  in  the  large  modem  station.  Fixed  charges 


are  relatively  high  and  should  dominate  the  trend  in 
design,  and  above  all  else  in  large  station  layouts  reli¬ 
ability  of  service  should  be  considered.  Under  conditions 
that  face  the  industry  it  is  the  part  of  wisdom  to  be 
conservative  in  new  station  designs.  This  does  not  mean 
that  developments  should  stop.  They  are  essential  and 
should  l)e  supported,  but  this  support  need  not  involve 
gambling  millions  of  dollars  on  a  large  power  station  of 
untried  design. 

^ 

Electrifying  the  ** Narrow-Gage*' 

Another  desirable  step  in  railroad  electrification 
■  is  forecast  in  the  announcement  of  the  Boston, 
Revere  Beach  &  Lynn  line  that  steam  traction  will  be 
replaced  by  electric  motive  power  as  soon  as  possible 
after  the  plans  of  the  new  management  are  approved  by 
the  public  authorities.  This  well-known  narrow-gage 
interurban  road  handles  a  heavy  commuting  traffic 
the  year  through  besides  an  enormous  volume  of  seasonal 
business  in  summer.  It  is  well  adapted  to  profit  by 
electrification,  which  ought  to  speed  up  the  present 
rather  slow  service  rendered  by  steam  locomotives  with 
their  decided  limitations  as  to  acceleration,  cleanliness 
and  flexibility.  Here  appears  to  be  a  substantial  block  of 
new  power  business  for  the  central  stations  of  the 
region,  and  it  is  significant  that  no  apparent  intention 
exists  to  do  otherwise  than  to  contract  for  the  energy 
needed  to  put  new  life  into  the  stations,  yards  and 
rolling  stock  of  this  long  useful  property.  Coming  so 
soon  after  the  intimation  of  the  Massachusetts  Depart¬ 
ment  of  Public  Utilities  that  the  Boston  Elevated  Rail¬ 
way  might  well  save  many  hundreds  of  thousands  of 
dollars  yearly  by  buying  central-station  power,  the  an¬ 
nouncement  of  the  “Narrow-Gage”  road,  as  it  has  been 
known  for  generations  in  New  England,  evidences  a 
progressive  spirit  in  management  bound  to  enhance  the 
public  welfare  all  along  the  Boston  north  shore. 

♦  ♦  ♦  ♦ 

Some  Plain  Talk  on  the 
Cost  of  Wiring 

Differences  of  opinion  are  natural  enough  in 
the  discussion  of  anything  as  abstract  as  the  cost 
of  wiring.  Power-company  men  quite  generally  believe 
that  house  wiring  costs  too  much.  Contractors,  manu¬ 
facturers  of  wiring  materials  and  men  who  are  concerned 
with  the  operation  of  the  National  Electrical  Code  believe 
that  the  cost  of  labor  and  material  cannot  be  reduced 
with  present  standards  and  methods.  Everybody  be¬ 
lieves  that  adequate  safety  standards  must  be  maintained, 
but  everybody  will,  of  course,  agree  that  it  would  be 
sjilendid  if  somebody  could  develop  new  materials  that 
would  make  possible  simpler  installation  methods  and 
reduce  the  cost  of  the  wiring  job,  so  that  the  householder 
could  buy  more  outlets  for  the  same  money.  Therefore 
it  is  perfectly  all  right  for  the  Edison  sales  managers  or 
anybody  else  to  go  adventuring  in  wiring  methods  and 
to  carry  their  experiments  as  far  as  they  can,  in  hope 
of  discovering  something  that  will  be  helpful. 

Meanwhile,  however,  one  point  should  not  be  forgot¬ 
ten.  The  development  of  the  National  Electrical  Code 
itself  has  been  one  long  process  of  just  this  kind  of 
search  and  experiment.  Competition  ^tween  manufac¬ 
turers  is  continually  spurring  them  to  devise  new  ma¬ 


terials  and  methods  that  will  be  cheaper  and  bring  them 
an  advantage  in  the  market.  The  growth  of  the  code 
has  seen  a  reaction  from  commercial  and  economic  pres¬ 
sure  and  the  rising  trend  of  standards  of  both  safety 
and  workmanship.  It  is  a  slow  process.  It  must  be. 
Therefore  the  development  and  discovery  of  these 
cheaper  materials  and  methods  that  the  power  men  are 
clamoring  for  and  the  entire  industry  would  naturally 
welcome  will  take  time.  Before  such  new  materials  are 
designed,  perfected,  produced,  tested,  accepted  by  the 
industry  and  introduced  into  use,  with  resulting  changes 
in  installation  methods  that  save  labor,  not  months  but 
several  years  will  probably  elapse. 

So  critics  of  present  wiring  costs  must  ask  themselves 
some  questions  and  face  the  issue.  Since  there  is  little 
likelihood  that  present  materials  will  ever  be  purchased 
much  more  cheaply  than  now,  and  since  there  is  no 
reason  to  expect  that  labor  will  soon  accept  lower  wages, 
what  should  the  industry  do?  Shall  it  wait  around  and 
rub  a  tin  lamp  until  cheap  wiring  comes?  Or  shall  it 
tighten  its  belt  and  go  to  work  to  sell  adequate  house 
wiring  right  now  at  present  costs?  There  can  be  only 
one  answer. 

House  wiring — and  rewiring — can  be  sold  at  present 
costs.  True,  it  never  has  been  done  adequately,  but  that 
proves  nothing.  The  issue  is  clear-cut:  Shall  the  in¬ 
dustry  sell  what  it  has  and  develop  this  great  residence 
market?  Or  is  it  afraid  to  tackle  the  job  because  the 
task  looks  hard? 

m  * 


Avery  thorough  investigation  of  engineering  educa¬ 
tion  has  been  made  during  the  past  two  or  three 
years.  This  has  been  done  by  the  engineering  educators 
themselves  under  the  able  leadership  of  W.  E.  Wicken- 
den.  Published  details  of  the  results  show  that  very 
encouraging  progress  has  been  made  in  course  content, 
teaching  methods  and  balance  of  emphasis.  Engineering 
educators  have  built  this  big  business,  which  deals  with 
human  raw  materials,  with  very  little  aid  from  outsiders. 
The  results  speak  well  for  the  business  sense  of  a  group 
which  is  too  frequently  alleged  to  have  no  business  sense. 
Despite  criticism,  lack  of  support  and  absence  of  con¬ 
structive  suggestions,  these  educators  have  built  a  going 
concern  which  is  a  credit  to  the  country  and  to  them¬ 
selves. 

But  there  runs  through  the  whole  mesh  of  engineer¬ 
ing  education  an  opportunity  for  outsiders  to  help.  As 
never  before,  it  is  essential  that  a  business  program  be 
developed  whereby  the  users  of  the  products  from  the 
mills  of  education  shall  co-operate  with  educators  directly 
and  effectively.  This  program  should  deal  primarily  with 
the  problem  of  teaching  personnel.  The  ablest  teachers 
possible  to  find  should  be  in  our  engineering  schools, 
and  in  measurements  for  ability  personality  should  be 
placed  on  an  equality  with  knowledge.  The  type  of  engi¬ 
neer  that  makes  the  best  teacher  is  the  type  that  industry 
is  demanding  for  executive  positions,  and  the  schools 
cannot  compete.  As  a  result  there  is  evidence  of  a  de¬ 
crease  in  the  supply  of  good  teachers.  There  are  many 
vacancies  in  the  higher  positions  because  the  available 
teaching  personnel  is  below  standard  and  because  the 
money  is  not  available  to  attract  men  from  industry — 
the  wealthy  retired  engineer  is  not  the  type  demanded  for 
heads  of  engineering  departments.  Even  in  the  subordi¬ 
nate  teaching  positions,  good  men  cannot  be  had,  because 
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industry  sifts  graduating  classes  for  men  with  the  exec¬ 
utive  type  of  personality  and  absorbs  them.  In  addition 
to  the  low  supply  pf  good  teachers  is  the  fact  that  con¬ 
tacts  between  industry  and  educators  are  getting  badly 
strained.  Teachers  who  are  alert  and  ambitious  cannot 
afford  to  keep  in  touch  with  industry  or  are  devoting 
most  of  their  energies  to  consulting  engineering,  and  the 
“deadwood”  type  of  teacher  has  no  ambition  to  find  out 
what  the  professional  men  are  thinking  and  doing. 

Increased  endowments  for  engineering  schools  are  not 
the  answer  to  the  problem  of  teaching  personnel — far 
better  approaches  can  be  made.  For  example,  each  pro¬ 
fessional  engineering  society  could  put  its  educational 
committee  to  work.  Teachers  could  be  farmed  out  to  in¬ 
dustry  for  stated  periods,  and  young  industrial  leaders 
could  be  farmed  out  to  schools.  A  plan  of  this  kind 
would  be  especially  potent  for  training  the  younger 
teachers.  The  older  men  should  have  the  opportunity  to 
attend  meetings  and  conventions  and  to  work  on  engi¬ 
neering  committees  without  fear  of  financial  losses. 
Many  other  helpful  co-operative  plans  will  suggest 
themselves. 

If  industry  and  the  professional  societies  do  not  grasp 
the  situation,  conditions  will  grow  worse,  education  will 
suffer,  and  perhaps  government  will  be  forced  to  take  a 
hand  in  technical  training.  So  worthy  a  cause  and  so 
vital  a  problem  will  surely  receive  the  devoted  attention 
of  industry  leaders. 

iti  *  * 

Relighting  Possibilities  in 
Old  Homes 

REFIXTURING  activity  is  in  full  swing  in  some  com- 
.  munities  and  the  reports  are  interesting  even  though 
conflicting.  At  least,  it  is  indicated  that  the  electrical 
interests  have  much  to  learn  and  that  some  of  them  are 
learning.  It  is  inevitable  that  they  must  find  out  how 
to  do  this  work,  which  has  never  yet  been  done  success¬ 
fully  in  the  residential  field.  Amid  the  discouragements 
which  are  bound  to  arise  it  should  be  borne  in  mind  that 
a  great  opportunity  exists  for  bringing  good  lighting  into 
millions  of  homes.  Besides  this,  there  are  indications 
that  the  householder  is  awakening,  at  least  slightly,  to 
the  importance  and  possibilities  of  modern  artificial  light 
in  the  domestic  sphere. 

The  opportunity  which  exists  may  be  appreciated  by 
considering  the  equipment  and  connected  load  in  a  re¬ 
modeled  house  of  seven  rooms  which  has  been  wired  and 
lighted  according  to  modern  lighting  plans  based  upon 
utilitarian  needs.  The  old  wiring  consisted  of  eight  out¬ 
lets  in  which  the  connected  load  was  350  watts  from  ten 
tungsten-filament  lamps.  The  new  wiring  consists  of  75 
outlets  for  lighting  equipment  and  appliances.  Now 
there  are  70  sockets  containing  as  many  tungsten-filament 
lamps  and  the  total  connected  lighting  load  is  3,670  watts. 
This  is  an  increase  of  more  than  1,000  per  cent.  Further¬ 
more,  it  may  be  emphasized  that  all  of  this  lighting 
equipment  is  justified  from  the  viewpoint  of  convenient 
and  adequate  utilitarian  lighting.  In  other  words,  none 
of  it  is  purely  decorative.  It  is  also  interesting  to  com¬ 
pare  this  lighting  load  with  that  in  the  average  home  in 
this  country,  which,  incidentally,  contains  between  six 
and  seven  rooms.  In  the  average  home  at  the  present 
time  there  are  27  sockets  containing  tungsten-filament 
lamps  aggregating  about  950  watts.  Thus  in  the  re¬ 
modeled  house  the  connected  load  is  nearly  four  times 
that  in  the  average  home. 


T he  Broader  Interest 
in  T his  Buyers*  Market 

IN  HIS  recent  speech  to  the  Electric  Association  in 
Chicago,  Samuel  Insull  sounded  what  might  well  be 
taken  for  a  keynote.  It  came  as  a  closing  thought  in  his 
address,  but  it  deserves  the  very  serious  consideration  of 
the  electrical  industry.  He  said: 

If  competition  in  the  sale  of  turbo-generators  or  cables  or 
transformers  is  so  keen  as  to  hamper  research  work  and 
threaten  the  quality  or  the  rate  of  development ;  if  too  narrow 
margins  restrict  the  wholesalers’  ability  to  carry  adequate 
stocks,  supply  sales  service  and  extend  credit  to  the  retailer ; 
if  the  keenness  of  competition  between  contractors  impairs 
the  adequacy  or  quality  of  wiring;  if  construction  is  ham¬ 
pered  or  not  properly  remunerated  on  account  of  policies 
in  the  other  branches  of  the  business — if  any  of  these  things 
happen,  the  central-station  companies  which  use  those  mate¬ 
rials  and  services  finally  suffer  the  most. 

In  other  words — still  quoting — ^the  paramount  respon¬ 
sibility  imposed  on  all  members  of  the  industry  by  their 
common  interest  is  to  see  to  it  that  no  obstacles  are 
placed  in  the  way  of  general  electrical  development.  That 
is  the  thought.  But,  though  Mr.  Insull  was  speaking  in 
general  terms,  it  is  a  thought  that  calls  for  study,  not  in 
the  general  but  in  the  particular.  Are  there  apparent,  for 
example,  any  instances  where  one  branch  of  the  industry 
is  right  now  working  injury  upon  another? 

One  case  is  very  definitely  before  the  industry. 
We  are  in  a  buyers’  market;  in  a  great  many  lines  of 
electrical  manufacture  there  is  overproduction  and  idle 
plant  capacity,  and  the  purchasing  agent  is  in  the  saddle, 
riding  high  with  whip  and  spur.  The  question  raised 
here  in  applying  Mr.  Insull’s  broad  comment  is  simply 
this,  how  far  can  the  seller  be  squeezed  before  the  situa¬ 
tion  begins  to  run  counter  to  the  basic  interests  of  the 
industry  and  the  public?  Some  of  the  large  buyers  of 
electrical  apparatus  should  take  this  under  careful 
consideration. 

It  is  perfectly  natural  for  the  buyer  to  take  advan¬ 
tage  of  competition  among  manufacturers  and  seek  the 
lowest  bid.  No  one  quarrels  with  his  right  to  good  prices. 
The  danger  comes  when  systematic  pressure  is  so  in¬ 
geniously  applied  that  price  standards  are  beaten  down 
below  the  profit  point.  Then  it  is  that  quality  of  product 
and  progress  of  development  are  threatened  and  the  in¬ 
dustry  begins  to  destroy  one  of  its  own  most  priceless 
resources — its  ability  to  produce  and  to  advance.  This 
common  asset  every  electrical  man  should  be  ready  to 
safeguard,  no  matter  on  which  side  of  the  market  he  may 
be  at  the  moment.  At  the  same  time,  with  equal  responsi¬ 
bility,  the  manufacturer  himself  must  manfully  protect 
these  resources  by  courage  in  maintaining  his  listed  prices, 
for  the  seller  who  weakly  cuts  prices  as  a  bait  for  orders 
is  no  less  culpable  in  this  destructive  process. 

No  one  branch  of  the  electrical  industry  can  afford  to 
think  for  itself  alone.  It  must  be  alert  to  sense  that 
point  where  insistence  on  its  own  advantage  reacts 
through  the  impairment  of  the  general  economic  health. 
And  this  consideration  should  be  carefully  applied  wher¬ 
ever  the  class  purposes  of  any  of  the  several  groups  of 
electrical  men  seem  to  clash,  whether  it  be  the  manufac¬ 
turer,  jobber,  contractor-dealer  or  power  company  that 
is  involved.  The  coming  era  of  more  intensive 
marketing  will  need  more  of  this  spirit  between  elec¬ 
trical  men. 
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Burden  Bearers 
of  Industry 


TO  COMPUTE  the  total  savings 
of  the  industrial  electric  truck 
during  the  past  decade  in  modern 
manufacturing  would  be  a  next  to 
impossible  task,  but  there  is  no  doubt 
that  in  a  vast  number  of  installations 
these  equipments  have  paid  for  them¬ 
selves  within  the  first  year  or  two  of 
service.  The  trend  toward  requiring 
industrial  trucks  to  perform  increas¬ 
ingly  heavy  duties  is  yearly  evident, 
and  the  accompanying  views  illustrate 
some  difficult  tasks  which  are  being 
performed  with  these  electrically  op¬ 
erated  units. 


No.  1.  Turning  a  hard  corner 
in  unloading  tin  plate  from  a 
freight  car  at  the  American  Can 
Company’s  Seattle  plant. 

No.  2.  Old  versus  new  method 
of  handling  pig  lead.  Time  of 
three  men  was  saved  by  the 
electric  truck  at  the  left. 

No.  3.  Speeding  up  the  mill¬ 
wright’s  work  by  transferring 
an  1,800-lb.  press  by  boom  at¬ 
tached  to  lift  truck  in  a  Phila¬ 
delphia  factory. 


1236 


Electrical  World  —  Vol.90 


Choosing  Power 
Equipment* 


Method  of  evaluating  bids  based 
on  curves  plotted  from  operating 
conditions  and  guaranteed  per¬ 
formance.  Examples  of  applica¬ 
tion  to  specific  cases 

By  J.  N.  Landis 

Plant  Equipment  Engineer  Brooklyn  Edison  Company 


WITH  the  great  variety  of  kinds  and  sizes  of 
equipment  that  can  be  purchased,  it  becomes 
essential,  in  anything  but  arbitrary  engineering 
and  purchasing,  to  develop  an  analytical  engineering  and 
economic  basis  for  settlement  of  questions  relating  to 
type,  size  and  make  of  equipment.  Organization  of  the 
material  involves  ( 1 )  a  general  review  of  a  simple  evalu¬ 
ation  scheme,  (2)  application  of  the  evaluation  scheme  to 
a  specific  problem  and  (3)  discussion  of  certain  detailed 
considerations  of  the  problem. 

For  a  simple  specific  illustration,  the  evaluation  of 
annual  operating  cost  and  carrying  charge  for  a  par¬ 
ticular  turbine  and  steam-generating  equipment  for  which 
guarantees  will  be  assumed  to  be  in  hand  is  chosen.  The 
most  obvious  starting  point  is  with  the  daily  load  curves 
w’hen  these  are  available  for  some  known  year  of  the 
unit’s  operation.  Such  a  curve  is  shown  in  Fig.  1.  If 
this  curve  is  redrawn  without  reference  to  the  time 
sequence  of  machine  loading,  a  load-duration  curve  (Fig. 
4)  will  result.  If  365  successive  daily-load  duration 
curves,  or  a  smaller  number  of  properly  weighted  typical 
daily-load  duration  curves,  are  added  together,  an  annual 
load  duration  curve  is  obtained  (Fig.  16). 

The  turbine  proposal  will  contain  a  turbine  heat-rate 
curve  (Fig.  9)  showing  the  amount  of  heat  consumed  by 
the  turbine  per  kilowatt-hour  for  each  load.  The  steam- 
generator  proposal  will  contain  an  efficiency  curve  (Fig. 
19),  showing  the  ratio  of  output  to  input  for  the  fuel¬ 
burning  equipment,  boiler  and  economizer  or  air  pre¬ 
heater.  If  the  ordinates  of  the  turbine  heat-rate  curve 
(Fig.  9)  are  multiplied  by  the  respective  abscissas,  there 
result  values  from  which  a  turbine  input-output  curve 
can  be  plotted  (Fig.  7).  If  for  particular  values  of  heat 
required  by  the  turbine  to  produce  certain  loads  the  cor¬ 
responding  boiler  efficiency  is  obtained  and  divided  into 
the  turbine  heat  requirement,  then  the  result  represents 
the  boiler  input  necessary  to  generate  the  heat  required 
by  the  turbine  for  the  assumed  turbine  load.  If  the  entire 

*  Based  on  address  before  Metropolitan  Section  A.S.M.E.  en¬ 
titled  "Engineering  Analysis  as  Applied  to  the  Selection  of  Type 
and  Size  of  Power  Plant  Equipment.” 


A  Method  of  Attack 

to  Follow 

in  Engineering  Analyses 

[1] 

For  the  equipment  under  consideration  establish  a 
machine  load  duration  curve. 

[2] 

Determine  a  “use  expectancy  factor,” 

[3] 

Determine  the  expected  performance  of  each  of  a 
number  of  favorable  appearing  plans,  taking  due  ac¬ 
count  of  all  the  factors  affecting  the  problem  in  any 
important  way. 

[4] 

Combine  the  load  duration  data  and  the  performance 
data  to  secure  an  expression  of  hourly  performance 
cost  against  hours  of  duration  of  such  costs.  This 
information  will  enable  determining  by  integration 
the  total  effective  annual  coal  cost. 

[5] 

Determine  costs  of  the  different  schemes  completely 
installed  and,  if  possible,  approximate  maintenance 
costs ;  also  any  other  credits  or  charges  of  sufficient 
importance  to  merit  a'  money  evaluation. 

[6] 

Add  together  the  total  effective  average  annual 
operating  cost,  the  annual  carrying  charge  on  invest¬ 
ment,  and  other  evaluations.  These  totals,  one  for 
each  scheme  investigated,  represent  the  annual  total 
costs.  These  totals  will  afford  an  idea  of  the  monetary 
significance  of  each  plan  as  compared  with  the  others. 


turbine  load  range  is  so  treated,  it  is  possible  from  the 
results  to  plot  a  boiler-input  vs.  turbine-output  relation¬ 
ship  (Fig.  7). 

How  Coal  Consumption  Is  Figured  from  Foregoing 

If  reference  is  made  to  the  load-duration  curve  with 
the  input-output  relationship  in  mind,  it  will  be  seen  that 
for  each  particular  value  of  load  there  represented  it  is 
possible  to  substitute  the  corresponding  heat  input  to 
the  steam  generating  equipment.  If  this  is  done  for  all  of 
the  loads,  there  will  result  a  B.t.u.-input  duration  curve 
(Fig.  3).  Inspection  will  show  that  integration  of  the 
area  under  this  curve  yields  the  total  heat  consumption  of 
the  combined  equipment  for  the  year  considered.  This 
value  may  be  used  to  obtain  pounds  of  coal  per  year  if 
the  average  heat  content  of  the  coal  used  is  known. 

Generally  as  equipment  ages  its  loading  is  decreased. 
Therefore,  if  the  machine  load-duration  curve  is  for  a 
year  of  favorable  machine  loading,  it  is  necessary  by 
some  means  to  correct  the  annual  coal  consumption 
derivable  therefrom  for  conditions  more  likely  to  obtain 
for  average  loading  conditions  over  the  entire  equipment 
life.  The  problem  of  setting  up  a  great  number  of  load 
duration  curves  that  will  take  care  of  this  condition  is  so 
complicated  and  perhaps  even  so  impossible  of  accom¬ 
plishment  that  it  is  suggested  that  a  factor  which  might 
be  termed  the  “use-expectancy  factor”  be  assumed  or 
developed  and  applied  directly  to  give  an  approximate 
“effective  average”  annual  coal  consumption. 
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After  the  effective  average  coal  consumption  has  been 
derived  the  operating  cost  may  be  determined  by  apply¬ 
ing  the  average  coal  cost  expected  over  the  operating 
life  of  the  equipment. 

Basis  for  Calculating  Annual  Carrying  Charges 

After  the  equipment  investment  is  determined  the  rate 
at  which  to  figure  carrying  charges  per  annum  should  be 
developed.  This  rate  includes  interest,  taxes,  insurance, 
amortization  and  preferably  an  “incentive”  factor.  By 
“incentive”  factor  is  meant  that  margin  of  safety  which 
is  justly  applicable  to  investment  in  expensive  or  in 
new  and  untried  apparatus  to  give  it  a  very  definite 
advantage.  Once  such  a  total  rate  is  established,  it  may 
be  applied  to  the  investment  to  derive  an  annual  carry¬ 
ing  charge.  Or  for  direct  comparison  of  investments, 
the  annual  operating  costs  may  be  capitalized  by  dividing 
them  by  the  annual  carrying  charge  rate. 

If  the  coal  cost  based  on  the  effective  average  coal  con- 


ment  cost  and  all  additional  evaluations  will  result  in  a 
single  money  value  representing  the  charge  against  any 
one  kind  of  development  or  equipment.  If  for  several 
developments  or  equipments  this  same  general  process  is 
followed,  the  results  may  be  compared. 

To  illustrate  the  principles  laid  down  a  part  of  the 
analysis  of  proposals  for  the  No.  5  turbine-generator  for 
Hudson  Avenue  will  be  reviewed. 

The  general  belief  existed  that  the  largest  capacity  ma¬ 
chine  that  could  be  practically  installed  and  supplied  with 
steam  would  be  justified  on  the  dual  grounds  of  immedi¬ 
ate  reduction  of  cost  per  kilowatt  installed  and  of  post¬ 
ponement  of  future  capacity  installation.  It  was  recog¬ 
nized  in  laying  out  the  design  that  the  limitation  in  carry¬ 
ing  out  this  general  principle  would  be  in  the  boiler  room 
rather  than  in  the  turbine  room.  In  the  boiler  room  the 
building  columns  had  already  been  erected  and  the  stoker 
area  which  it  was  possible  to  install  was  by  this  fact 
definitely  established.  After  a  survey  of  the  situation  it 


ECONOMIC  DETERMINATION  OF 
BOILER  SIZE  BASED  ON  COST 


ECONOMIC  APPORTIONMENT 
OF  BOILER  AND 
ECONOMIZER  AREA 


50  40  50  bO  70  BO  90  100  110 

Turbine  Output,  Megawatts 


50  40  50  60  70  80  90  100  110 
Output  at  Generator  Terminals, 
Megawatts 


20  30  40  50  60  70  80  90  100  110 
Kw.  Load 


20  50  40  50  60  70  80  90  100 
Load,  Megawatts 


FORM  IN  WHICH  DATA  ARE  KEPT  TO  AID  PROPER  SELECTION  OF  POWER  EQUIPMENT 


Fig.  5 — For  each  size  of  boiler,  perform¬ 
ance  has  been  worked  out  for  five  different 
sizes  of  economizer.  This  performance  when 
obtained  would  be  expressed  In  terms  of  an 
efficiency  curve.  The  efficiency  curve  would 
be  applied  to  a  boller-Ioad  duration  curve 
and  an  effective  average  annual  coal  con¬ 
sumption  determined.  With  the  cost  of 
Installing  that  particular  size  of  boiler  and 
economizer  worked  out.  an  annual  total  com¬ 
bined  carrying  charge  and  operating  cost 
can  be  established  for  the  particular  size 
of  boiler  and  economizer.  This  Is  Indicated 
In  Fig.  5  as  the  point  farthest  to  the  left 
on  the  curve  for  boiler  “A.”  Holding  the 
size  of  boiler  "A”  fixed,  similar  determina¬ 
tions  would  be  made  for  four  other  sizes 
of  economizer.  The  Information  resulting 
In  each  of  these  Independent  parts  of  the 
analysis  would  permit  drawing  the  curve 
marked  boiler  “A.”  If  then  the  size  of 


boiler  were  to  be  decreased  and  perform¬ 
ance  of  this  new  boiler  jointly  with  five 
somewhat  larger  size  economizers  were  to 
be  determined,  It  would  be  possible  to  plot 
the  curve  for  boiler  “B.”  In  like  manner 
by  decreasing  the  boiler  size  three  times 
further  It  would  be  possible  to  plot  the 
curves  marked  “C,”  "D”  and  "E.”  If  then 
each  of  these  five  curves  Is  Independently 
Inspected  it  will  be  seen  that  the  lowest 
point  on  each  curve  Indicates  the  econo¬ 
mizer  area  which  together  with  the  part  c- 
ular  boiler  size  is  most  advantageous.  If 
these  five  “best  points”  are  Joined  by  one 
curve,  the  result  shows  the  locus  of  best 
economizer  areas  for  different  boiler  sizes. 
The  best  boiler  area  and  the  best  econo¬ 
mizer  area  to  install  can  be  determined 
from  the  lowest  point  on  the  final  curve  by 
noting  the  boiler  area  and  the  economizer 
area. 


If  the  problem  is  complicated  by  the  addi¬ 
tion  of  an  air  preheater  after  the  econo¬ 
mizer,  the  method  of  attack  can  be  shown 
In  Fig.  13.  Each  one  of  the  “families”  of 
points  represents  a  family  of  the  kind  Just 
discussed.  Taking  any  one  particular  group 
of  five  points  Joined  by  a  curve,  the  boiler 
size  and  the  economizer  size  have  been 
held  constant,  and  performance  determined 
with  five  different  sizes  of '  air  preheater 
considered. 

While  continuing  to  hold  the  boiler 
size  constant,  the  economizer  has  been 
changed  and  performance  again  determined 
for  five  different  sizes  of  air  preheater. 
By  continuing  this  process  for  five  diiTerent 
sizes  of  boiler,  five  sizes  of  economizer  and 
five  sizes  of  air  preheater  the  final  curve 
can  be  determined  which  relates  the  sizes 
of  boiler,  economizer  and  air  preheater  best 
suited  to  the  combination. 


sumption  is  capitalized  and  added  to  the  investment  cost, 
the  result  will  in  all  normal  cases  represent  the  major  part 
of  the  total  charge  assignable.  Certain  other  considera¬ 
tions  may  be  favorable  or  unfavorable.  For  example, 
one  design  of  turbine  may  permit  much  less  surrounding 
floor  space  for  the  stowing  of  disassembled  parts  during 
repair  periods,  or  certain  equipment  may  hold  forth 
alluring  possibilities,  the  true  merit  of  which  must  be 
ascertained  before  starting  the  construction  of  a  new 
station,  etc.  Evaluation  thereof  may  be  either  rational 
or  arbitrary,  and  no  generalization  can  be  made. 

The  summation  of  the  capitalized  coal  cost,  the  invest- 


was  believed  that  for  emergency  conditions  it  would  be 
possible  to  generate  on  the  amount  of  boiler  plant  which 
could  be  allocated  to  the  service  of  this  unit  and  which 
would  probably  be  capable  of  being  called  on  in  a  time 
of  emergency  a  total  of  1,200,000,000  B.t.u.  per  hour. 
Further,  at  time  of  peak  load  and  with  hot  circulating 
water,  it  was  felt  that  approximately  a  27f-in.  vacuum 
could  be  maintained.  Therefore  the  turbine  manu¬ 
facturers  were  advised  that  it  would  be  possible  to  supply 
to  the  turbine  a  total  of  1,200,000,000  B.t.u.  per  hour 
to  be  utilized  between  the  throttle  and  a  27f-in.  turbine 
exhaust  condition  and  that  a  definite  money  premium 
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would  be  given  for  each  kilowatt  of  extra  capacity  secur- 
able  from  one  machine  over  another  at  this  heat  con¬ 
sumption. 

The  premium  per  kilowatt  was  admittedly  a  somewhat 
arbitrary  factor.  In  general  the  philosophy  underlying 
its  establishment  was  that  kilowatts  in  the  maximum 
range  of  the  machine  would  not  be  usable  for  approxi¬ 
mately  two  years  and  that  an  ultimate  value  figure  per 
kilowatt  installed  could  be  discounted  20  per  cent  per 
annum  carrying  charge  for  two  years,  making  for  a  40 
per  cent  discount  and  resulting  in  a  60  per  cent  present 
worth  of  each  kilowatt  of  capacity  usable  two  years  from 
date. 

Load-Duration  Curve  Helps  Evaluation 
OF  Different  Proposals 

On  this  equipment  there  were  a  total  of  fourteen  differ¬ 
ent  proposals,  the  differences  between  which  had  to  be 
evaluated  in  terms  of  money  for  report  to  the  purchasing 


sentative  of  three  seasons  with  45  deg.,  60  deg.  and  73 
deg.  circulating  water  temperatures  (Fig.  10). 

In  the  absence  of  knowl^ge  as  to  what  condenser  size 
would  be  used,  an  arbitrary  size  assumption  was  made 
and  the  performance  with  45  deg.,  60  deg.  and  73  deg. 
v/ater  was  estimated  from  performance  obtained  on  ex¬ 
isting  condensers  in  the  station.  By  working  jointly  with 
the  turbine  vacuum  correction  data  supplied  by  the  manu¬ 
facturers  and  with  the  condenser  performance,  turbine 
B.t.u.-rate  curves  (Fig.  8),  corrected  for  the  actual  ex¬ 
pected  vacuum  at  each  load  with  each  water  temperature, 
were  determined.  The  break  in  the  45  deg.  water  rate 
represents  a  change  in  B.t.u.-rate  incidental  to  an  assumed 
changeover  from  low  to  high  speed  on  the  circulating 
pumps. 

Using  the  three  seasonal  load  duration  curves  and  the 
turbine  B.t.u.-rate  guarantees  as  corrected  for  the  three 
water  temperatures,  the  average  annual  coal  consumption 
was  determined  for  the  exhaust  size  just  considered. 
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ADDITIONAL  GRAPHICAL  DATA  THAT  PERMIT  INTELLIGENT  CHOICE  OF  APPARATUS 


Fig.  18 — If  all  of  the  loading  of  machine 
“A"  had  been  conceived  of  as  being  be¬ 
low  53,000  kw.,  then  machine  “B”  would 
have  been  a  superior  one  to  purchase.  Con¬ 
versely  if  the  loading  had  all  been  above 
53,000  kw.,  then  machine  “A”  would  have 
been  the  superior  one  to  purchase.  As 
re.spects  the  effect  of  the  machine  B.t.u.-rate 
curve  on  minimizing  the  capacity  of  the 
boiler  plant  required,  machine  “A”  is  un¬ 


questionably  superior.  The  entire  problem 
in  this  case  is  to  weigh  the  inefficiency  of 
machine  “A”  in  the  light-load  range,  the 
better  efficiency  in  the  hlgh-lbad  range  and 
the  effect  of  the  maximum  load  efficiency 
on  boiler  plant  capacity.  No  assumption  of 
average  load  will  permit  doing  this.  It  can 
be  done  only  by  proportioning  the  running 
hours  of  various  expected  loads.  Nor  is  it 
sufficient  in  proportioning  the  expected  load 


as  between  high  and  low  loads  to  assume 
that  each  machine  under  consideration  will 
be  loaded  alike.  To  illustrate  this  state¬ 
ment,  let  it  be  assumed  that  machine  “A” 
and  machine  “B”  together  will  serve  a  cer¬ 
tain  definite  load  (Fig.  17).  It  can  be  seen 
that  quite  different  individual  machine  loads 
should  be  assigned  to  the  two  machines. 
With  such  differences  of  load  distribution 
possible  load  division  cannot  be  neglected. 


agent.  To  permit  a  comparison  of  these  fourteen  possi¬ 
bilities,  a  machine  load-duration  curve  (Fig.  14)  was 
made  up  representative  of  what  it  was  felt  would  ap¬ 
proximately  prevail  in  the  year  of  maximum  machine 
loading.  To  reduce  all  the  results  obtained  by  its  use  to 
results  corresponding  to  an  approximate  “effective  aver¬ 
age  annual  value,”  a  “use-expectancy  factor”  of  70  per 
cent  was  derived. 

.^n  example  will  be  chosen  from  that  part  of  the  work 
done  in  connection  with  determining  which  of  two  ex¬ 
haust  areas  offered  by  one  manufacturer  should  be  pur¬ 
chased.  For  this  work  vacuum  had  to  be  taken  into 
account,  inasmuch  as  the  turbine  guarantee  was  based  on 
29-in.  vacuum  conditions,  which  could  be  maintained 
throughout  but  a  very  limited  portion  of  the  year.  The 
principal  factor  affecting  condenser  vacuum,  independent 
of  the  condenser  characteristic  and  loading,  is  circulat¬ 
ing  water  temperature.  To  account  for  the  seasonal 
differences  in  circulating  water  temperature,  the  load 
duration  curve  w'as  subdivided  into  three  parts  repre- 


In  addition  it  was  essential  to  take  account  of  the 
ability  of  that  size  exhaust  end  to  produce  load  with  a 
27|-in.  vacuum  for  the  given  total  1,200,000,000  B.t.u. 
per  hour  of  heat  supplied  to  the  turbine.  To  make  this 
determination  the  manufacturer’s  29-in.  vacuum  guaran¬ 
tee  B.t.u.-rate  curve  was  drawn  first,  then  to  this  was 
applied  the  vacuum  correction  for  a  vacuum  of  27^  in. 
Next,  from  the  turbine  heat-rate  curve  as  corrected  for 
27|-in.  vacuum,  the  27^-in.  vacuum  turbine  heat  input- 
output  line  (Fig.  12)  was  developed. 

Summary  of  Charges  Prepared  to  Compare  Bids 

This  work  was  then  duplicated,  using  one  of  the  ma¬ 
chines  with  a  different  size  of  exhaust.  When  completed, 
a  comparative  summary  of  charges  was  drawn  up,  using 
the  form  indicated  in  the  table  on  page  1240. 

This  preference  was  reported  to  the  purchasing  agent, 
who  knew  the  difference  in  price  of  machines  with  ex¬ 
haust  areas  A  and  B.  The  evaluated  preference  for  ex¬ 
haust  area  A  dictated  its  purpose. 
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SUMMARY  OF  CHARGES 

Exhaust  Area  A,  Exhaust  Area  B, 

Sq.Ft.  Sq.Ft. 

Annual  coal  cost  (effective  average) . . .  Item  I  Item  2 

Maximum  load,  developed  kilowatts. .  Item  3  Item  4 

Difference  in  annual  coal  coat .  0  Item  2  —  Item  I 

Difference  in  maximum  load  developed  Item  3  —  Item  4  0 

Capitalised  charge  for  difference  in  Item  2  —  Item  I 

annual  coal  cost  at  1 5  per  cent .  0  - 

1 5  per  cent 

Capitalised  penalty  in  maximum  load 

developed  at  $.Vi  per  kilowatt .  0  (Item  3  —  Item  4)  X  $A1 

Total  penalty  for  exhaust  area  B  over  A  0  Sum  of  above  two 

results 

'I'here  has  been  a  growing  recognition  of  the  im¬ 
portance  of  economically  dividing  load  between  different 
parts  of  an  operating  plant.  Before  making  up  an 
annual  machine  load  duration  curve  for  a  particular  piece 
of  equipment  the  engineer  should  consider  the  proposed 
equipment  jointly  with  all  the  other  equipment  on  his 
system  in  relation  to  the  system  load.  The  entire  system 
load  has  to  be  proportioned  economically  between  the 
available  equipment,  giving  due  consideration  to  all  the 
factors  affecting  load  division.  This  done,  the  particular 
load  available  to  the  new  equipment  under  consideration 
should  be  segregated  from  load  to  be  assigned  to  other 
equipment. 

Development  of  Load  Duration  Curves 

The  starting  point  for  this  work  is  the  system-load 
duration  curve.  The  development  of  this  is  of  extreme 
importance  and  in  most  companies  is  assigned  to  a 
statistical  division,  where  minute  study  is  given  to  all 
matters  having  any  bearing  on  the  problem.  The  system¬ 
load  curves  predicted  are  based  on  records  of  past  years 
modified  by  such  influences  as  can  be  observed  and 
studied.  Building  and  financial  conditions,  census  and 
meter  statistics  and  such  possibilities  as  the  addition  of 
large  blocks  of  power  which  would  materially  change 
both  the  size  and  shape  of  such  load  curves  are  only  a 
few  of  the  factors  that  must  be  considered  in  preparing 
these  forecasts.  It  must  be  frankly  recognized  that 
despite  the  best  attention  and  the  highest  caliber  of  men 
preparing  load  duration  curves,  they  cannot  have  the  pre¬ 
cision  of  a  table  of  logarithms,  particularly  because  they 
attempt  to  project  themselves  nearly  a  score  of  years 
distant. 

The  engineer,  in  the  idealized  evaluation,  will  take  the 
results  of  the  statistician  and  build  further  on  these  to 
prepare  individual  machine-load  duration  curves  for  the 
future  period  covered.  The  ideal  execution  of  this  work 
involves  having  in  addition  to  a  reasonably  accurate  pre¬ 
diction  of  future  load  during  the  life  of  the  particular 
equipment  a  rather  complete  knowledge  of  the  operating 
economy  of  every  piece  of  equipment  on  the  system,  the 
expected  economy  of  the  proposed  equipment  and,  be¬ 
yond  that,  the  probable  economy  of  the  future  installa¬ 
tion  to  be  made  during  the  life  of  the  particular  equip¬ 
ment  under  consideration. 

Difficulties  will  attend  the  work.  For  example,  the 
practical  operating  economy  of  all  existing  equipment  is 
sometimes  not  precisely  known,  and  the  expected  economy 
of  proposed  equipment,  where  such  does  not  exactly 
duplicate  existing  equipment,  necessarily  can  be  only  ap¬ 
proximate.  Operating  contingencies  entirely  beyond 
human  control  likewise  have  a  most  important  bearing 
on  what  load  will  be  given  particular  equipment.  Changes 
in  operating  practice,  or  even  in  general  company  policy, 
as  for  example  with  reference  to  intercompany  electrical 
ties,  made  subsequent  to  a  decision  on  proposed  equip¬ 


ment,  can  grossly  influence  what  the  future  actual  load 
division  will  be  as  compared  with  the  estimated  load 
division. 

In  the  light  of  all  this,  many  engineers  question  the 
justification  even  of  an  attempt  to  predict  a  future  load 
duration  curve.  The  question  may  be  raised.  Why 
trouble  with  attempts  at  prediction  of  a  load  duration 
curve  and  why  not  simply  assume  a  fair  average  load 
for  whatever  equipment  is  to  be  installed?  If  reference 
is  made  to  Fig.  18,  it  will  be  seen  it  may  be  quite  essential 
to  take  into  account  the  running  hours  at  different  loads. 

Expected  Performance  Data 

Determination  of  the  general  type  of  plant  develop¬ 
ment  to  be  followed  and  the  size  of  equipment  to  be 
installed,  and  the  evaluation  of  a  number  of  competitive 
bids  made  by  different  manufacturers  after  a  particular 
type  of  plant  has  been  decided  on  are  two  important 
problems.  In  both  classes  of  work  it  is  necessary  to  have 
expected  performance  data  with  which  to  work.  The 
principal  difference  in  the  two  cases  is  the  basis  for  the 
expected  performance  data. 

In  the  preliminary  analyses  it  is  the  practice  to  secure 
from  every  source  possible  whatever  information  can  be 
had  relating  at  all  to  the  problem  in  hand.  By  breaking 
down  such  information  to  as  few  fundamental  constants 
as  possible  it  has  frequently  been  possible  to  construct  a 
probable  performance  of  an  assembly  of  equipment  quite 
different  from  any  complete  assembly  from  which  data  as 
to  the  component  parts  were  drawn. 

In  evaluating  competitive  bids  made  by  different  manu¬ 
facturers,  the  practice,  as  set  forth  on  page  1255 
of  this  issue,  is  to  take  the  performance  guarantees 
of  reputable  manufacturers  at  their  face  value  with¬ 
out  any  corrections  for  probable  or  possible  differing 
margins  of  safety  that  may  be  claimed.  Occasionally 
guarantees  come  in  that  are  so  far  out  of  line  with  usual 
performance  that  apparently  some  error  in  calculation  has 
been  made.  Such  apparent  discrepancies  are  called  to 
the  attention  of  the  manufacturer  for  correction  or 
justification. 

This  Method  Helps  Disclose  Discrepancies 
IN  Proposals 

Two  cases  of  this  kind  are  cited.  A  stoker  company 
had  its  guaranteed  performance  on  a  stoker  distributed 
over  two  curve  sheets.  When  this  information  was  trans¬ 
mitted  to  a  boiler  company  to  be  incorporated  in  an  over¬ 
all  guarantee  of  stoker,  boiler  and  economizer,  the  stoker 
company  failed  to  send  to  the  boiler  company  the  second 
curve  sheet,  which  carried  on  it  the  very  important  state¬ 
ment  that  the  soot  loss  at  maximum  coal-burning  rate  on 
the  stoker  would  be  7  per  cent.  The  boiler  company 
made  up  and  actually  guaranteed  the  over-all  perform¬ 
ance  omitting  a  7  per  cent  loss  at  the  maximum  rating — 
that  is,  it  guaranteed  too  high  to  the  extent  of  seven 
points  in  efficiency  at  maximum  rating.  The  error  was 
discovered  just  a  few  hours  in  advance  of  the  engineers 
making  their  final  recommendations  for  purchase.  An¬ 
other  case  arose  in  which  a  manufacturer,  bidding  on 
feed-water  heaters,  guaranteed  a  pressure  cirop  through 
the  entire  heater  less  than  was  known  to  be  the  pressure 
drop  through  straight  tubes  the  length  of  the  tube  bid  on. 
Thus  a  negative  allowance  had  been  made  for  water  box 
losses  and  tube  inlet  and  outlet  losses. 

Whether  the  utility  engineers  are  setting  up  the  ex¬ 
pected  performance  data  or  a  manufacturer  is  doing 
this  same  work,  it  is  most  important  when  comparing 
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performance  of  one  combination  of  equipment  with  a 
different  combination  to  make  certain  first  that  the  most 
optimistic  apportionment  of  sizes  is  obtained  in  each 
combination.  The  proper  execution  of  this  principle 
often  entails  an  exhaustive  amount  of  labor. 

To  be  specific,  let  it  be  assumed  that  a  comparison  is 
to  be  made  between  two  types  of  boiler  plant,  one  to 
contain  boilers  and  economizers,  the  other  to  contain 
boilers,  with  economizers,  and  with  air  preheaters  in 
addition.  If  a  significant  answer  is  desired  it  will  by 
no  means  suffice  to  make  an  arbitrary  assumption  of  sizes. 
Each  plan  requires  a  very  complete  economic  study  to 
determine  what  proportions  of  boiler  and  economizer  and 
air  preheater  make  the  best  combination  for  the  specific 
conditions  to  be  met.  This  work  has  to  be  done  in  ad¬ 
vance  of  making  a  comparison  of  the  one  plan  of  de 
velopment  with  the  other. 

To  illustrate  how  the  problem  may  be  attacked,  ref¬ 
erence  should  be  made  to  Fig.  5. 

Determination  of  Installation  Costs 

Determination  of  installation  costs  is  not  as  simple  as 
it  might  seem.  The  difficulties  which  may  develop  were 
illustrated  in  designing  No.  5  unit  for  the  Hudson  Avenue 
station  when  an  attempt  was  made  to  establish  an  ap¬ 
proximate  idea  of  the  economic  size  of  boiler  to  install. 
Through  the  purchasing  agent  of  the  Brooklyn  Edison 
Company  approximate  prices  were  secured  from  three 
of  the  leading  boiler  builders.  The  prices  secured  are 
shown  relatively  against  boiler  height  in  Fig.  2.  On  re¬ 
ceipt  of  the  prices  it  was  recognized  they  could  not  be 
used  seriously  and  that  any  attempt  at  determination  of 
economic  sizes  would  be  futile.  However,  simply  to 
show  the  absurdity  of  using  the  quoted  prices  blindly  as 
a  basis  for  size  selection,  a  hasty  analysis  was  made  to 
show  the  combined  annual  carrying  charge  and  operating 
cost  with  the  different  makes  of  boilers  (Fig.  2).  The 
Ixjilers  offered  by  the  three  builders  had  the  heating  sur¬ 
face  disposed  in  the  same- manner  and  were  as  nearly 
identical  regarding  items  which  would  affect  perform¬ 
ance  as  mechanical  equipment  built  by  different  builders 
could  be. 

As  a  result  of  this  experience,  when  specifying  the 


steam-generating  equipment,  sizes  are  not  now  specified. 
Instead,  the  conditions  under  which  the  equipment  is  to 
be  installed  are  very  specifically  named,  together  with  a 
basis  by  which  each  manufacturer  can  determine  for  his 
equipment  the  selling  prices  that  would  be  most  advan¬ 
tageous  to  offer. 


Substation  Maintenance  Truck 


By  R.  L.  Boisen 

Electrical  Engineer  Lake  Superior  District  Power  Company, 
Ashland,  Wis. 

A  TRUCK  equipped  to  handle  all  of  the  usual  substa¬ 
tion  maintenance  and  route  testing  is  employed  by 
the  Lake  Superior  District  Power  Company  and  North¬ 
ern  division  of  the  Michigan  Gas  &  Electric  Company. 
Testing  and  purification  of  transformer  oil,  replenish¬ 
ment  or  changing  of  oil,  inspection  of  lightning  arresters 
and  testing  ground  resistances  are  among  the  chores 
performed  by  the  two  men  who  constitute  the  crew  of  this 
vehicle. 

This  truck  has  been  a  great  time-saver.  Besides  being 
of  value  in  the  maintenance  of  company  substations,  it 
also  helps  to  create  good  will  with  the  larger  custom¬ 
ers.  Whenever  the  truck  is- operating  in  a  territory  in 
which  are  located  one  or  more  industrial  substations,  it 
is  the  company's  practice  to  offer  to  do  the  maincenance 
work  in  the  customer’s  substation  and  to  charge  for  that 
work  only  enough  to  cover  the  time  of  the  two  men  on 
the  truck.  This  practice  has  had  a  very  favorable 
reaction. 

In  one  case  the  job  of  oil  purification  was  done  at  a 
cost  to  the  customer  of  less  than  $20.  A  couple  of 
years  previously  the  same  job  had  been  done  for  the  same 
customer  at  a  cost  of  $80.  How’ever,  the  first  time  the 
job  was  done  the  truck  was  not  yet  in  existence,  which 
explains  the  difference  in  the  tw’o  figures  for  the  per¬ 
formance  of  identical  jobs. 

All  the  w’iring  to  the  testing  transformer,  oil-purifying 
outfit  and  outlets  required  for  the  portable  testing  equip¬ 
ment  is  run  in  conduit.  Connection  with  overhead  2,300- 


■No.  S  min. 


Substation  Maintenance  Truck  Equipment 


One  No.  4  super-centrifuge  oil  purifier, 
capacity  400  gal.  per  hour. 

One  7|-kw.  transformer,  which  is  used 
for  driving  the  motor,  supplying  current 
for  the  heater,  and  also  for  supplying  cur¬ 
rent  for  the  high-tension  testing  outfit  and 
the  ground-testing  outfit. 

One  portable  oil-testing  outfit.  This  has 
a  voltage  range  of  from  16,000  to  25,000 
volts. 

One  ground -testing  outfit  used  for  testing 
substation  grounds.  This  is  the  type  of 
outfit  recommended  by  the  Railroad  Com¬ 
mission  of  Wisconsin. 

Four  50-ft.  lengths  of  1-ln.  flexible  metal 
hose. 

Thirty  feet  of  J-ln.  galvanized  iron  pipe. 

Miscellaneous  pipe  fittings. 


One  high-tension  switch  stick.  This 
switch  stick  consists  of  three  6-ft.  pieces, 
making  total  length  18  ft.  The  reason  for 
dividing  it  into  three  pieces  is  to  provide 
room  in  the  truck  for  it. 

One  full  barrel  transformer  oil. 

One  empty  transformer  oil  barrel. 

One  Prest-O-Llte  soldering  outfit. 

One  set  of  gages  used  for  checking  spark 
gaps  on  lightning  arresters. 

One  3-gal.  pail. 

One  funnel. 

One  sledge  hammer  used  for  driving 
ground  rods. 

Ten  8-ft.  x  |-ln.  copper-welded  ground 
rods.  These  rods  are  used  In  testing 
grounds.  To  test  grounds  two  ground  rods 
are  driven  and  the  resistance  is  tested  be¬ 


tween  these  and  the  grounds  used  in  the 
substation.  This  Involves  two  tests,  one 
for  testing  equipment  grounds  and  one  for 
testing  lightning  arrester  grounds. 

One  full  5-gal.  kerosene  can.  Kerosene 
to  be  used  for  cleaning. 

One  hand  line. 

One  box  tools. 

One  Foamite  fire  extinguisher. 

Two  Pyrene  fire  extinguishers.  One  of 
these  is  mounted  inside  of  the  truck  and 
the  other  is  mounted  in  the  driver’s  cab. 

Two  pairs  rubber  gloves. 

One  rubber  blanket. 

Two  raincoats  and  hats. 

One  first-aid  cabinet. 


volt  circuits  is  made  by  means  of  a  demountable  bracket 
and  the  cutouts  are  mounted  on  the  back  of  the  truck. 
The  2, 300- volt  supply  is  carried  to  the  primary  of  the 
transformer  in  high-tension  cable  installed  in  conduit. 
The  secondary  of  the  transformer  is  equipped  with  a 
standard  cutout  switch  and  a  wattmeter. 


Reducing  Distribution  Losses 

THIRD  ARTICLE 

Distribution  Transformer  Loading 

By  J.  B.  Moorhouse 

Electric  Distribution  Engineer  Central  Illinois  Public  Service 
Company,  Springfield,  Ill. 

ONE  of  the  factors  involved  in  minimizing  the  losses 
in  a  distribution  system  is  the  correction  of  distribu¬ 
tion  transformer  sizes.  The  following  practices  are  sug¬ 
gested  in  order  to  select  some  basis  for  deciding  the 
correct  loading  of  transformers: 

1.  Allow  peak  loads  up  to  the  point  where  voltage 
regulation  is  a  deciding  factor. 

2.  Increase  transformer  loading  to  a  point  where  burn¬ 
outs  from  overload  begin  to  occur. 

3.  Establish  a  1  to  I  ratio  between  system  peak  load 
and  total  connected  distribution  transformer  kilovolt- 
amperage. 

In  the  State  of  Illinois  the  Commerce  Commission 
prescribes  for  lighting  service  that  during  the  hours  of 
5  p.m.  to  11  p.m.  voltage  at  the  customer’s  meter  shall 
not  fall  more  than  4  per  cent  below  normal  or  rise  more 
than  5  per  cent  above  normal.  Assuming  a  normal  pres¬ 
sure  of  115  volts,  the  lighting  peak  limits  are  between 
110  volts  minimum  and  121  volts  maximum.  From  11 
p.m.  to  5  p.m.  voltage  may  vary  10  per  cent  above  or 
below,  placing  the  limits  at  104  volts  minimum  and  126 
volts  maximum. 

Large  transformers  have  better  regulation  than  small 
ones  except  at  low  power  factor.  If  the  regulation  of  a 
transformer  is  2  per  cent  or  more,  it  is  readily  seen  that 
for  short  periods  of  overload  voltage  regulation  is  the 
deciding  factor  instead  of  temperature  limits.  If  trans¬ 
former  loading  is  based  entirely  on  voltage  regulation, 
large  transformers  will  be  given  a  higher  percentage  load 
than  small  ones.  In  anticipation  of  a  demand  for  trans¬ 
formers  that  will  stand  high  peak  loads  for  short  periods 
of  time,  some  manufacturers  have  increased  the  heat 
storage  capacity  of  the  transformer  by  increasing  the 
size  of  the  tank  and  quantity  of  oil. 

If  we  increase  transformer  loading  until  burnouts  be¬ 


gin  to  occur  from  overload,  at  what  point  shall  we  stop 
increasing  load?  If  burnouts  from  overload  per  year  are 
more  than  1  per  cent  of  the  total  number  of  transform¬ 
ers  installed,  the  expense  of  repair  or  replacement  will  be 
excessive.  If  it  is  less  than  ^  per  cent,  we  shall  not  be 
sure  we  have  reached  maximum  loading  conditions. 

In  deciding  upon  transformer  loading  on  the  basis  of 
the  ratio  between  system  peak  load  and  total  connected 
distribution  transformer  capacity  a  single  ratio  of  1  to  1 
will  apply  only  in  the  best  territory  where  load  is  con¬ 
centrated.  When  numerous  small  towns  are  fed  from  a 
transmission  system  a  ratio  of  1  to  1^  may  be  considered 
very  good. 

The  ratio  of  iron  loss  to  copper  loss  in  a  distribution 
transformer  of  modern  design  is  approximately  1  to  3  for 
the  smaller  sizes  and  1  to  4  for  the  larger.  This  design  is 
based  on  the  facts  that  iron  loss  must  exist  24  hours  per 
day,  whereas  the  copper  loss  exists  for  four  to  six  hours 
per  day.  There  are  cases  where  transformers  operate  at 
full  load  for  ten  or  more  hours  per  day.  In  these  cases 
transformer  copper  loss  kilowatt-hours  per  day  will  be 
much  higher  than  iron  loss.  Here  a  saving  can  be  effected 
by  increasing  the  transformer  size. 

Service-Line  Connections 


Was  formerly  seconNanes 


Main  secono/an'es'. 


Rack  exMnsion 
bracket,  use  2  ~ 
per  rack. 


Attach  with  £ 
■through  bolt  and 
2-  4'x  ^  *lags,  Brackets 
are  6"hng  and  have 
■f  "bearing  on  pole 


^■■■'No.  6  min. 


Note:-  Clearance'‘A  "should 
not  be  less  than  3" 


Standards  of  the  West  Penn  System 
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Calculation  of 

Sustained  Short  Circuits 

Practical  method  for  use  with  alternators 
to  calculate  three-phase  and  single-phase  short- 
circuit  currents.  Simple  formulas  are  given 


By  H.  B.  D, WIGHT 

Massachusetts  Institute  of  Technology,  Cambridge,  Mass. 


The  determination  of  the  sustained  values  of  short- 
circuit  currents  in  power  systems  is  becoming  in¬ 
creasingly  important.  In  many  city  systems  circuit 
breaker  relays  are  set  to  open  instantaneously  or  in  a 
small  fraction  of  a  second,  but  more  widespread  systems 
use  much  longer  times  for  the  settings  of  relays,  thus 
producing  the  result  that  the  current  which  the  circuit 
breaker  opens  is  the  sustained  short-circuit  current.  The 
use  of  sensitive  voltage  regulators  with  exciters  that 
take  a  very  short  time  to  raise  or  lower  their  voltage 
brings  the  alternators  sooner  to  their  sustained  condition, 
and  so  makes  the  circuit  breaker  duty  dependent  on  the 
sustained  short-circuit  current  in  an  increasing  number 
of  cases. 

In  this  article  are  shown  methods  of  utilizing  generator 
characteristics  in  the  calculation  of  sustained  values  of 
current  for  single-phase  short  circuits  of  several  types  as 
well  as  for  three-phase  short  circuits. 

Since  the  resistance  of  the  generators,  transformers 
and  the  power  system  network  is  much  less  than  the 
reactance,  the  short-circuit  current  is  substantially  of  zero 
power  factor.  The  calculation  of  sustained  short-circuit 
current  is  therefore  the  same  as  the  determination  of  the 
zero  power  factor  armature  current  of  a  generator  when 
the  field  current  and  the  external  reactance  are  given. 

Generator  Data  Required 

The  generator  data  required  are  the  no-load  saturation 
curve,  the  armature  reaction  expressed  in  terms  of  field 
amperes  and  the  leakage  reactance  drop.  These  can  be 
obtained  from  the  manufacturers,  or  they  can  be  meas¬ 
ured  by  comparatively  simple  tests.  Leakage  reactance, 
for  the  present  purpose,  is  the  reactance  which  when 
inserted  in  the  generator  vector  diagram  gives  the  field 
current  for  load  conditions. 

I'he  zero  power  factor  saturation  curve  of  a  generator 
at  rated  armature  current,  as  determined  by  test,  is  often 
available.  The  readings  of  this  curve  can  be  calculated 
from  the  armature  reaction  and  the  leakage  reactance,  the 
same  as  three-phase  short-circuit  currents  with  external 
reactance,  and  in  this  way  a  check  can  be  made  on  the 
data  used  for  the  calculations. 

Three-Phase  Short  Circuits 

In  order  to  find  the  magnitude  of  the  sustained  three- 
phase  short-circuit  current  for  a  given  field  current,  a 
value  of  armature  current  is  first  assumed.  Then  the 
procedure  is  as  follows:  Multiply  the  armature  current 
hy  the  external  reactance  plus  the  generator  leakage  re- 
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ALTERNATOR  CHARACTERISTICS  FOR  SHC«T-CIRCUIT  CALCULATIONS 


actance  and  by  1.732  to  give  the  total  reactance  drop, 
terminal  to  terminal.  Read  the  corresponding  field  cur¬ 
rent  from  the  no-load  saturation  curve.  Add  to  this  the 
field  current  for  armature  reaction,  or  demagnetizing 
armature  ampere  turns.  The  total  field  current  will,  in 
general,  not  be  the  same  as  the  given  field  current,  and 
new  values  of  armature  current  must  be  successively 
assumed.  The  final  value  of  armature  current,  the  re¬ 
quired  field  current  of  which  is  equal  to  the  given  field 
current,  is  the  short-circuit  current  desired. 

The  given  value  of  field  current  may  be  the  value  re¬ 
quired  at  full  load  if  the  generator  operates  with  fixed 
field  current,  or  it  may  be  the  maximum  field  current 
which  the  exciter  can  furnish  if  an  automatic  voltage 
regulator  is  in  use.  In  the  latter  case  the  generator 
terminal  voltage,  equal  to  the  armature  current  multiplied 
by  the  external  reactance  and  multiplied  by  1.732,  should 
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always  be  calculated.  If  it  is  larger  than  rated  voltage, 
the  solution  just  described  does  not  apply,  but  the  sus¬ 
tained  short-circuit  current  will  be  equal  to  rated  star 
voltage  divided  by  the  external  reactance.  The  star  volt¬ 
age  is  equal  to  the  voltage  between  terminals  divided  by 
1.732  for  three-phase  generators.  Care  must  always  be 
taken  to  distinguish  between  voltages  to  neutral,  such  as 
current  multiplied  by  line  reactance,  and  voltages  between 
terminals,  as  depicted  on  saturation  curves. 

Example  /.  Sustained  Three-Phase  Short-Circuit  Current: 

No  load  saturation  curve  (see  illustration). 

Rated  armature  current,  1,000  amp. 

Leakage  reactance  drop  at  rated  load,  2,800  volts,  terminal  to 
terminal. 

Armature  reaction  at  rated  load  equivalent  to  36  amp.  field 
current. 

External  reactance,  3.5  ohms. 

Maximum  field  current  given  by  automatic  regulator,  100  amp. 
For  a  first  trial,  assume  1,500  armature  amperes. 

Leakage  reactance  drop,  (1,5()0  -f-  1,000)  X  2,800  =  4,200  volts, 
terminal  to  terminal. 

External  reactance  drop,  1,500  X  3.5  X  L732  =  9,100  volts, 
terminal  to  terminal. 

Total  drop  =  13,300  volts, 

terminal  to  terminal. 

Field  current  for  13,300  volts  =  65  amp. 

Field  current  for  demagnetizing, 

(1,500  1,000)  X  36  =  54  amp. 

Total  field  current  required  =  119  amp. 

This  is  larger  than  the  given  field  current,  and  so  assume  a 
smaller  armature  current. 

The  solution  will  be  found  to  be  1,375  armature  amperes. 
Leakage  reactance  drop,  (1,375  1,000)  X  2,800  =  3,850  volts, 

terminal  to  terminal. 

External  reactance  drop,  1,375  X  3.5  X  1.732  =  8,350  volts, 
terminal  to  terminal. 

Total  drop  =  12,200  volts, 

terminal  to  terminal. 

Field  current  for  12,200  volts  =  51  amp 

Field  current  for  demagnetizing, 

(1,375  -f-  1,000)  X  36  =  49  amp. 

Total  field  current  reauired  =  100  amo. 

Example  II.  Sustained  Three-Phase  Short-Circuit  Current: 

Same  data  as  for  Example  I,  except  10  ohms  external  re¬ 
actance. 

By  trial  it  will  be  found  that  the  armature  current  requiring 
100  amp.  field  current  is  690  amp.  This  produces  an  external 
drop — that  is,  a  terminal  voltage — of  12,000  volts.  This  is  greater 
than  the  rated  value.  The  sustained  short-circuit  current,  with 
the  regulator  maintaining  the  terminal  voltage  at  11,000  volts, 
will  be  11,000  4-  (10  X  1.732)  =z  635  amp.  The  field  current 
will  be  81  amp. 

A  comparatively  large  value  of  external  reactance,  as  in 
Example  II,  is  not  uncommon  in  short-circuit  problems.  It 
corresponds  to  any  case  where  a  short  circuit  occurs  outside  of 
a  transformer  bank  the  rating  of  which  is  small  compared  with 
the  combined  rating  of  all  the  generators. 

After  two  solutions  have  been  obtained,  one  of  which  is 
slightly  too  large  and  one  slightly  too  small,  the  final  solution 
lying  between  them  may  be  readily  obtained  by  linear  proportion. 

When  generators  are  scattered  throughout  a  network, 
the  network  is  not  always  equivalent  to  a  single  external 
reactance  when  simplified  as  much  as  possible  by  methods 
usual  in  short-circuit  calculations.  In  such  cases  it  may 
be  necessary  to  assume  armature  currents  for  the  various 
generators  and  alter  them  until  the  conditions  of  the  net¬ 
work  are  satisfied. 

Single-Phase  Short  Circuits 

First,  consider  the  case  when  current  flows  in  only  one 
phase  of  a  star-wound  three-phase  generator.  The 
pulsating,  single-phase  magnetic  field  set  up  by  the  ar¬ 
mature  can  be  considered  to  be  the  resultant  of  two  re¬ 
volving  magnetic  fields  which  go  around  the  armature 
in  opposite  directions  at  synchronous  speed.  The  com¬ 


ponent  of  the  armature  reaction  which  revolves  along 
with  the  rotor  and  acts  on  one  pole  of  the  machine  is,  in 
the  case  of  a  pitch  winding,  * 

where  N  is  the  number  of  turns  per  pole  in  thai  phase 
of  the  winding,  I  is  the  current  in  amperes,  and  Kb  is  the 
breadth  factor.  An  approximate  formula  for  breadth 
factor  for  armature  reaction  for  machines  of  various 
types  of  field  construction  is  the  breadth  factor  formula 
used  for  the  generated  voltage — namely, 

a:,  =  I  X  sin  i  (2) 

where  6  is  the  angle  in  electrical  radians  which  the  belt 
of  winding  covers,  the  number  of  slots  being  assumed 
large.’*'  If  the  winding  is  chorded,  expression  1  can  be 
multiplied  by  the  usual  pitch  factor. 

In  the  present  case,  with  current  flowing  in  one  phase 
of  a  star-wound  machine, 

Kh  =  —  'X.  sin  ^  =  —=  0.955 
n  on 

and  the  armature  reaction  of  one  phase  is 

0.675 AT  (3) 

In  the  case  of  zero  power  factor  currents,  such  as 
short-circuit  currents,  the  current  in  the  armature  con¬ 
ductors  is  in  lagging  quadrature  with  the  voltage  pro¬ 
duced  by  the  field  flux  cutting  those  conductors.  The 
effect  of  such  a  current  is  to  demagnetize  the  field  poles 
and  directly  oppose  the  ampere  turns  of  the  field  winding. 

Now,  if  three-phase  current  flows  in  the  armature, 
the  current  in  the  second-phase  belt  is  spaced  120  elec¬ 
trical  degrees  away  from  the  first,  and  it  comes  to  a 
maximum  120  deg.  later  in  time,  so  that  it  is  in  quadrature 
with  the  voltage  produced  in  the  second  phase  belt  by  the 
field  flux.  The  second-phase  belt,  therefore,  produces  a 

direct  demagnetizing  action  on  the  field  of  NI 

V2 

ampere  turns.  These  are  equal  to  the  ampere  turns  of  the 
first-phase  belt  and  are  superimposed  on  them  and  added 
directly  to  them.  The  third-phase  belt  adds  an  equal 
amount. 

Therefore,  when  three-phase  current  of  zero  power 
factor,  lagging,  flows  in  a  star-wound  armature,  the 
demagnetizing  ampere  turns  are 
3  X  0.955 

- =  2.025NI  (4) 

If  the  star- wound  generator  is  operating  as  a  single¬ 
phase  generator,  with  single-phase  current  in  tw'o  of  the 
belts  and  zero  current  in  the  third,  the  case  is  the  same 
as  for  (3)  except  that  the  belt  is  now  twice  as  wide  and 

Kb=^  X  sin  J  =  0.827 
n  3 

The  armature  ampere  turns  are 

1.170N/  (5) 

V2 

A  somewhat  similar  result  is  given  in  the  chapter  on 
Armature  Reactions  in  Alternators  of  “Electrical  Ma¬ 
chine  Design,”  by  Alexander  Gray  and  P.  M.  Lincoln, 
McGraw-Hill  Book  Company. 

In  some  of  the  cases  of  short  circuit  on  the  high- 

*See  "Principles  of  A.  C.  Machinery,”  by  R.  R.  Lawrence, 
McGraw-Hill  Book  Company,  equations  10  and  3. 
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tension  side  of  star-delta  transformer  banks,  single¬ 
phase  current  enters  one  of  the  terminals  of  a  generator, 
divides  at  the  neutral  and  half  goes  out  of  each  of  the 
other  terminals.  If  2/  enters  one  terminal  and  I  comes 
out  of  each  of  the  two  others,  the  current  being  single 
phase,  zero  power  factor,  lagging,  the  demagnetizing 
action  is  due  to  /  in  a  belt  of  Jt  radians,  along  with  /  in  a 

of  radians  centrally  spaced  with  respect  to  the 

wide  belt.  The  armature  ampere  turns  for  this  condition 
are 


In  the  case  of  the  other  single-phase  load,  of  rated 
current  in  one  phase  from  neutral  to  terminal,  the  field 
current  for  the  internal  voltage  is  29  amp.,  and  the 
demagnetizing  ampere  turns  are  227  X  (0.675  -7-  2.025) 
=  76  amp.  The  total  field  current  is  76  -f-  29  =  105 
amp.  The  total  field  current  as  measured  amounted  to 
but  97  amp. 

By  using  the  above  formulas  for  armature  ampere 
turns,  the  field  current  for  a  given  single-phase  load  of 
the  types  described  for  various  terminal  voltages  can  be 
found  by  a  direct  calculation.  In  the  case  of  zero  power 
factor  current,  the  total  field  ampere  turns  are  equal  to 
the  field  ampere  turns  required  for  the  internal  voltage  of 
the  generator,  as  taken  from  the  no-load  saturation  curve, 
plus  the  demagnetizing  ampere  turns  of  the  armature. 
For  other  power  factors  than  zero  a  vector  diagram  cal¬ 
culation  is  needed,  as  usually  used  with  the  cylindrical 
rotor  theory.  If  it  is  desired  to  find  the  value  of 
armature  amperes  and  voltage  for  a  given  field  current,  a 
trial  and  error  calculation  must  be  made.  Various 
values  of  armature  current  are  tried  and  the  field  current 
for  each  is  calculated,  until  an  armature  current  is 
found  which  has  the  given  field  current,  as  described  in 
detail  for  three-phase  short  circuits. 

The  solution  that  has  been  given  for  single-phase  cur¬ 
rents  in  three-phase  generators  is  reasonably  accurate. 
It  is  useful  for  short-circuit  calculations,  because  it 
depends  on  simple  formulas  applicable  to  both  salient 
pole  and  turbo-generators  and  because  it  utilizes  genera¬ 
tor  data  that  are  usually  available. 


=  1.350V/  +  0.675V/  =  2.025V/  ^6) 

The  internal  voltage  of  the  generator  when  carrying 
the  above  type  of  load  may  be  found  by  means  of 
equation  1  of  the  article  by  W.  W.  Lewis  published  in  the 
General  Electric  Review  of  April,  1925.  The  article*; 
by  A.  P.  MacKerras  in  the  same  magazine  for  April  and 
July,  1926,  are  useful  for  calculating  single-phase  cur¬ 
rents  in  networks. 

When  the  armature  reaction  of  a  generator  is  known 
for  three-phase  current,  the  armature  reaction  for  single¬ 
phase  current  can  be  obtained  by  multiplying  by  the  ap¬ 
propriate  factor,  as  follows: 

For  single-phase  current  between  one  terminal  and 
neutral,  multiply  by 

0.675  _  1 

2.025  ~  T  ^  ^ 

For  single-phase  current  between  two  terminals  multi¬ 
ply  by 


CO2  Fire  Protection  on  50,000-Kva 
Synchronous  Condenser 


For  single-phase  current  of  twice  rated  amperage 
entering  one  terminal  and  dividing  equally  between  the 
two  other  terminals,  multiply  by 

=  1  (9) 

Equation  4  is  much  used  in  design  work  and  has  been 
frequently  checked  by  test  and  calculation  within 
ordinary  limits  of  accuracy.  A  check  on  equations  3  and 
5  has  been  given  by  a  test  on  a  generator,  upon  which 
was  put  a  sustained  short  circuit  on  one,  two  and  three 
legs.  The  field  currents  for  rated  armature  current  were 
measured  and  were  97,  171  and  256  amp.  Allowing  for 
the  self -inductance — that  is,  leakage  reactance — drop  in 
the  winding,  the  calculated  values  for  the  first  two, 
based  on  the  reading  256  amp.  and  equations  3,  4  and 
5,  are  105  and  164  amp.,  which  is  a  reasonably  close 
check. 

These  calculated  values  were  obtained  as  follows :  The 
leakage  reactance  drop  of  this  generator  was  15  per  cent, 
and  15  per  cent  of  rated  voltage  at  no  load  required  29 
amp.  The  demagnetizing  ampere  turns  for  rated  three- 
phase  load  are  therefore  256  —  29  =  227  amp.  The 
demagnetizing  ampere  turns  for  single-phase  armature 
current  of  rated  amperage  are  227  X  (1.170 -f- 2.025) 
=  131  amp.  The  developed  voltage  between  terminals 
is  30  per  cent  of  rated  star  voltage,  or  30  1.732  =  17.3 

per  cent  of  rated  terminal  voltage.  The  field  current 
needed  for  this  internal  voltage  is  29  X  (17.3  15)  = 

33  amp.,  and  the  total  field  current  for  this  single-phase 
load  is  131  -J-  33  =  164  amp.  This  is  to  be  compared 
with  171  amp.  measured. 


Two  cylinders  are  mounted  at  each  corner  of  the  machine  as 
shown.  Carbon  dioxide  gas  is  released  Into  an  inclosed  air  cham¬ 
ber  either  automatically  or  manually  ir.  case  of  Are  In  the 
machine.  An  automatic  timing  contactor  releases  cylinders  of 
gas  at  predetermined  Intervals  to  maintain  the  proper  saturation 
of  gas  over  a  period  of  time.  This  Installation  is  at  the  Laguna 
Bell  substation  of  the  Southern  California  Edison  Company. 
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SELF-SUPPORTING  STEEL  POLES  CARRY  33-KV.  CIRCUITS  AWAY  FROM  IMPORTANT  SUBSTATIONS.  LEFT,  FOUR-POLE  ANGLE  STRUCTURE  AN'D 
TWO-POLE  STRAIGHT-AWAY  CONSTRUCTION.  RIGHT,  CORNER-POLE  CONSTRUCTION 
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Steel  Poles  Used  for  Appearance 
and  Durability 

AT  ITS  important  substations  the  Southern  Sierra 
/a  Power  Company,  Riverside,  Calif.,  uses  self-support¬ 
ing  steel  poles  similar  to  those  shown  in  the  accompanying 
illustrations  for  supporting  the  33-kv.  lines  from  the  sub¬ 
station  to  a  point  outside  the  station  yard.  The  four-pole 
structure  is  set  at  right  angles  to  the  incoming  lines  on 
two-pole  structures  to  serve  as  a  dead-end  and  also  to 
separate  the  circuits  in  their  approach  to  the  substation. 

This  type  of  construction  is  used  not  because  it  effects 
economies  but  for  the  sake  of  appearance  and  durability. 
The  conspicuous  position  occupied  by  these  poles  at  the 
company’s  most  important  substation  at  San  Bernardino, 
Calif.,  warranted  consideration  and,  moreover,  for  the 
sake  of  appearance,  it  w'as  desired  to  avoid  the  use  of 
guys  where  the  take-off  angles  occurred. 

The  average  weight  of  the  poles  is  2,900  lb.  each.  The 
two-pole  structures  are  57.5  ft.  high  and  have  8-ft.  stubs. 
The  poles  in  the  four-pole  structure  are  49  ft.  high  and 
have  6-ft.  stubs.  The  stubs  are  set  in  concrete  with  an 
average  of  3.9  yd.  of  concrete  per  pole.  The  average 
cost  per  pole  was:  excavation,  $5.70;  concrete,  $56.50, 
and  steel,  $230,  making  the  total  cost  per  pole,  including 
labor,  material,  overhead  and  indirect  charges,  $292.20. 
Wood  pole  construction  could  have  been  used  at  a  much 
less  cost,  but  it  would  have  meant  the  use  of  many  guys 
and  would  have  lacked  permanency.  The  particular  steel 
poles  used  are  somewhat  heavier  than  would  be  used  for 
line  construction,  since  they  are  entirely  *self -supporting, 
taking  the  dead-end  strain  of  No.  2/0  copper  conductors. 
The  layout  provides  for  the  addition  of  two  more  cir¬ 
cuits,  w'hich  will  mean  eventually  a  six-pole  angle  struc¬ 
ture  and  three  three-pole  straight-away  structures. 


Station  Attendants  Rewarded 
for  Good  Housekeeping 

Keeping  apparatus  and  company  property  clean  and 
orderly  is  made  the  basis  of  good-housekeeping 
awards  by  the  Pacific  Gas  &  Electric  Company.  The 
award  is  in  the  form  of  the  bronze  plaque  which  is 
placed  in  the  premium  station. 

Ojierating  property  is  divided  into  three  classes — 
hydro-electric  stations,  steam  plants  and  substations — for 


the  puqxise  of  a  yearly  contest.  Each  class  has  a  first, 
second  and  third  prize,  and  there  is  a  grand  prize  for 
the  best  kept  station  on  the  entire  system.  The  men 
themselves  select  the  winner  in  each  class  in  each  terri¬ 
torial  division  and  a  general  office  committee  makes  the 
division  awards.  The  winner  of  the  grand  prize  is  per¬ 
mitted  to  display  a  floodlighted  sign,  which  may  be  .seen 
by  the  public,  announcing  that  the  particular  station  was 


awarded  grand  prize  over  all  others  for  good  house¬ 
keeping.  The  idea  has  been  in  effect  only  a  year,  but  al¬ 
ready  there  is  a  very  noticeable  improvement  in  the 
appearance  of  station  property  and  apparatus. 


BRONZE  PLAQUE  AWARDED  TO  STATIONS  FOR  NEAT 
AND  ORDERLY  APPEARANCE 


THIS  PftOrtRTY  WAS  AD^UOCTD 

FIRST/ PRIZE  STATION 

PO« 

COOb  HOUStKCEPiNC 
Trtt  ANNUAL  CONWETITION  WITH  AtX 

hydroelectric  plants 

or  THE  COMPAHV.  •..* 


Selling  Power 

in  a  Diversified  Industrial  Territory 

Plan  based  upon  a  census  of  non-customers  in 
utility  territory  produces  1,700  per  cent  increase 
in  connected  horsepower  in  fifteen  years 


By  H.  H.  Holding 

General  Power  Representative  Public  Service  Electric  S'  Gas  Company,  Newark,  N.  J. 


New  jersey  is  a  manufacturing  state.  In  value 
of  manufactured  products  it  ranks  sixth  among 
the  states  of  the  Union.  In  value  of  product  per 
unit  of  area  it  ranks  third.  The  manufacturing  plants  are 
located  in  or  near  the  larger  cities  and  towns,  so  that 
in  a  strip  of  territory  about  15  miles  wide  and  extending 
diagonally  across  the  state  from  the  Hudson  River  to 
the  Delaware  River  there  was  used  for  manufacturing 
purjx)ses  in  1926  approximately  one  and  a  third  million 
primary  horsepower.  The  total  power  used  in  the  terri¬ 
tory  has  increased  100  per  cent  in  fifteen  years,  while 
the  power  supplied  by  the  Public  Service  Electric  &  Gas 
Company  has  increased  by  nearly  1,700  per  cent,  or  from 
50,000  hp.  to  890,000  hp.  (July,  1927). 

In  1910  the  Public  Service  Electric  Company  (now  the 
Public  Service  Electric  &  Gas  Company)  was  supplying 
energy  to  approximately  50,000  hp.  of  motors  in  the  strip 
of  territory  mentioned.  The  type  of  service  was  direct 
current  and  single-phase  alternating  current.  With  the 
inauguration  of  polyphase  distribution  in  1910  a  power 
sales  corps  was  organized.  In  the  beginning  ten  power 
salesmen  were  assigned  to  cover  the  whole  territory, 
composed  of  six  divisions,  each  including  several  dis¬ 
tricts.  This  organization  has  been  increased  to  26  men, 
nearly  all  of  whom  are  technically  trained.  These  men 
sj)end  all  their  time  in  selling  power  and  have  sold  more 
than  840,000  hp.  net  gain  in  connected  load  in  fifteen 
years. 

At  the  start  the  conversion  of  a  manufacturer  to  the 
use  of  central-station  energy  was  a  difficult  task,  which 
required  many  interviews,  tests  of  operating  conditions 
and  voluminous- reports.  Each  of  the  six  Public  Service 
divisions  was  supplied  with  a  steam  engine  indicator. 
The  pow'er  representatives  were  required  to  be  familiar 
with  this  and  other  testing  apparatus.  The  calculation 
of  indicator  diagrams  and  the  analysis  of  data  were 
necessary  in  nearly  every  case,  as  there  were  many  belt- 
driven  factories. 

Power  Census  Offers  Basis  for 
Salesmen’s  Activities 

It  was  soon  found  that  complete  information  concern¬ 
ing  the  power  used  in  the  various  districts  was  not  avail¬ 
able.  A  census  was  suggested,  and  in  1912  a  “census 
taker”  was  put  to  work  upon  a  complete  systematic  power 
census  of  the  Newark  district. 

The  work  required  several  months,  as  only  one  man 
was  used.  The  data  w'ere  tabulated  on  industrial  power 
classification  sheets  as  illustrated.  A  recapitulation  sheet 
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for  the  district  carried  forward  the  totals  obtained,  under 
the  headings  of  private  electric  plants  and  belt  drive  and 
combination  plants  in  each  of  the  55  sections  into  which 
the  Newark  district  was  divided.  The  sections  were 
indicated  by  outline  and  number  on  a  Geological  Survey 
map  and  the  location  of  each  prospective  consumer  was 
spotted  on  this  map  by  means  of  colored  stickers  of 


DIVISION  PROGRESS  CHART 

The  status  of  each  division  may  be  quickly  noted  by  the  use  of 
this  device.  Movable  markers  bearing  a  designating  letter  are 
shifted  to  indicate  the  results  achieved.  Circumferential  divisions 
mark  percentages  of  bogie  and  indicate  the  month  of  the  year 
when  this  progress  should  have  been  reached. 


three  shades  indicating  the  capacity  for  potential  con¬ 
sumption  as:  red,  50  to  200  hp. ;  blue,  201  to  1,000  hp., 
and  green,  1,001  hp.  and  higher.  A  data  card  was  filled 
out  for  each  power  user,  with  such  information  as  was 
available.  Sometimes  the  information  was  refused  by 
the  power  user  and  in  many  cases  only  meager  informa¬ 
tion  was  actually  available. 

Individual  records  of  data  regarding  each  non-power 
customer  are  now  kept  on  a  sheet  as  illustrated  and  are 
developments  of  the  original  card,  which  carried  much 
less  detailed  information.  On  the  reverse  side  is  the 
record  of  calls  made  by  the  representatives  from  time 
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B  M  SUM  U 


INDUSTRIAL  POWER  CLASSIFICATION 


District. 


Division. 


Date. 


AMUSrMCNTS 


BUtlDifiO  00»«TI»ACTORS_ 

■NCWCRIEa 


1  BAUSHEt 

i  BUTTONS 

CLAY  WORKING 

wi.i  1 !  1  fnl  1 

CORK 

DAIRY  PRODUCTS 

ELEC.  MACH,  a  SUPPLIES 

ELECTRO*PLATINQ 

ENAMELING 

EXPLOSIVES 

PBlVAIi.  ^'LAtiia 


Numkar  •<  Umt* 


M.  •  H  t  k.  I  nTM 


CLASSIFICATION  SHEET  FOR  CENSUS 

Information  concerningr  each  dis¬ 
trict  was  classified  accordingr  to 
character  of  industries,  showine, 
for  each  commercial  g:roup,  such 
data  as  are  indicated.  A  similar 
sheet  offered  the  sanie  type  of  data 
for  district  sections. 

Figures  have  the  following  mean¬ 
ing:  (1)  50  hp.  and  below,  (2) 
above  50  hp.  up  to  200  hp.,  (3) 
above  200  hp. 


Pow«r 


Utcr  URIV£  ANi>  v.aUMftlNAriON  PLANitt  t  lUTAU 


Number  of  Plenie 


■bI  iBt  IBI  T01M 


Hotm  Power 


No.  or 
Ploolt 


NON-POWER  CUSTOMER 


DISTRICT 


_ 192- 


t  ef  Msmc**  er  ftrrcmiw 


Address- 


.  Business 


Boilert- 


-Number  . 
Tout  HP. 
Type  — 
Pressure  _ 


Engines :  - 


Tot»I  HP_ 


Type  Oil _ 

Condensing - 

Generators — Number _ 

KW  DC _ 

KW  AC _ 

Volts  _ 

Phase . - . 

Frequency  — 
Belted  or  direct  connected. 


-Gas. 


Estimated  friction  loss  which  can  be  eliminated  (HP). 


INDIVIDUAL  PLANT  CENSUS  DATA  SHEET 

Each  non -customer  was  reported  to  the 
power  representatives’  file  by  a  card  similar 
to  this.  Full  information  was  obtained 
where  possible.  The  reverse  side  carries  a 


record  of  calls  and  an  outline  of  the  infor¬ 
mation  obtained  by  the  power  representa¬ 
tive.  Analysis  of  individual  plant  condi¬ 
tions  and  requirements  also  requires  a 


record  of  number  of  motors  and  their  total 
horsepower ;  total  kilowatt-lights ;  maxi¬ 
mum  five-minute  peak  in  kilowatts ;  average 
demand  kilowatts,  hours  operation,  day ; 
kilowatt-hours  per  month ;  any  night  opera¬ 
tion,  total  employees,  normal ;  entire  elec¬ 
trification  or  partial ;  future  plans ;  fixed 
charges ;  operating  charges ;  cost  and  kind 
of  fuel ;  total  cost  cents  per  horsepower  or 
kilowatt-hour ;  steam  used  in  process ;  will 
low  pressure  do?  Is  refuse  used  under 
boilers?  How  much  capacity  necessary  in 
emergency?  Best  demand  and  consumption 
and  insurance  needed  against  emergency ; 
necessary  direct  current  horsepower ;  gen¬ 
eral  attitude  of  prospect ;  can  production 
company  be  of  service?  Salvage  value  of 
plant ;  any  use  for  electricity  or  gas  where 
now  not  used  and  whether  turbines  or 
reciprocating  units  are  used. 


TABLE  I— NON-CUSTOMERS’  CONNECTED  LOAD  CENSUS,  CLASSIFIED  BY  INDUSTRIES,  DEC.  31,  1926 
PUBLIC  SERVICE  ELECTRIC  &  GAS  COMPANY 


Indxu  tries 

I.  Metal  working . 

2  Rubber . 

3.  Textile . 

4.  Electric  machinery  and  sup 

5.  Wire  works .  .  ...  . 

6  Chemical  works . 

7.  Papw . 

8.  Rurigeration . 

9.  Incandescent  lamps . , . 

10.  Shipbuilding  and  dry  dock . 

11.  Oxygen  and  byproducts .  . 

12  Leather  manufacturers .  7  BIO  2  675 

13.  Foodstuffs .  10  4,938  6  2,603 

1 4.  Coke  and  byproducts .  I  50  I  290 

15.  Water  works  and  pumping .  I  335  I  2,270 

16.  Smelting  and  refining . 

17.  Rf^waya  (not  now  electrifications)  ......  3  3,465 

18.  (Zlay  working .  .  I  1,000 

19.  Paint .  3  1,575  2  600 

20!  Oil  and  oil  products .  4  733  8  11,600 

21.  Woodworldng .  10  666  9  1,360 

22.  Oil  doth  and  linoleum .  .  . 

23.  Stone,  sand,  concrete,  etc .  I  150  I  375 

24  Building  contractors .  I  75  I  900 

25.  Cork . 

26.  Clothing  and  allied  products .  22  5,354  2  641 

27.  Packinghouse .  2  1,153  4  3,390 

28.  Baking .  3  780  3  685 

29.  Tdephone  exchange  and  radio .  .  . 

30.  Novelties .  6  570  2  250 

31.  IMnting .  I  200  I  150 

32.  Cdluloid  and  celluloid  products.. .  4  3,365  ..  . 

33.  Office  building .  10  4,185  6  3,214 

34!  Buttons. .  5  265  . 

35.  Tobacco .  I  60  2  1,310 

36.  Electric  corps,  (redistribution) .  .  . 

37.  Dairy  products .  . 

38.  Hot^ .  I  170  . 

39.  Leather  goods . . . .  1  100 

40.  Asbestos  goods .  I  700  I  550 

41.  Moving  picture  industry .  2  200  . 

42.  Laundries .  13  718  5  775 

43.  Mattreseee .  I  188  . 

44.  Flour  mills  snd  grain  devators. . .  2  85  . 

45.  Garage .  . 

46.  Jewelry .  15  1,401  I  535 


- - A  Div. - , 

/ - B  Div. - , 

- - C 

Div. - s 

- - E  Div. - . 

, - D  Div. - » 

- - F  Div. - . 

Total  State 

No. 

Con- 

No. 

Con- 

No. 

Con- 

No. 

C!on- 

No. 

Con- 

No. 

Con- 

No. 

Con- 

Non- 

nected 

Non- 

nected 

Non- 

nected 

Non- 

nected 

Non- 

nected 

Non- 

nected 

Non- 

nected 

Gust. 

Hp. 

Cust. 

Hp. 

Cust. 

Hp. 

Cust. 

Hp. 

Cust. 

Hp. 

Cust. 

Hp. 

Oust. 

Hp. 

.  72 

16,329 

24 

14,765 

II 

4,618 

18 

28,401 

1 

3,400 

28 

26,360 

154 

93,873 

.  3 

322 

1 

620 

3 

1,200 

3 

5,875 

5 

1,460 

15 

9,477 

8 

4,407 

19 

6,471 

66 

36,933 

3 

1,400 

2 

1,870 

12 

9,079 

no 

81,160 

2 

1 1,440 

3 

2,253 

1 

17 

1 

98 

7 

13,808 

3 

400 

2 

1,835 

1 

5,000 

i 

500 

7 

7,735 

7 

5,675 

12 

3,250 

8 

3,938 

II 

16,185 

3 

5,281 

2 

175 

43 

34,504 

8 

2,015 

8 

3,135 

3 

675 

2 

725 

6 

4,355 

4 

2,481 

31 

13,386 

6 

3,566 

15 

8,556 

1 

400 

2 

250 

3 

410 

10 

1,697 

37 

14,879 

i 

290 

2 

470 

3 

760 

250 

375 


500 


150 

200 

795 

625 

805 


1,530 

75 


2,407 

■425 

■46 


725 

2,780 

1,250 

22,022 

■  3,990 
545 
2,300 
2,900 

‘  V,995 


100 


450 

200 


9,495 

998 

4,270 

274 

1,150 


2,225 

MOO 


165 


630 

'250 


529 

150 


175 

25 


65 


4,950 

2.240 

‘  4,597 
60 
9,480 
1,877 
125 
2,625 
18,370 

3.240 


1,245 

'266 


25 

‘3,166 


1,775 


440 

125 

392 


15 

28 

6 

14 

8 

6 

25 
9 

26 
39 

4 
9 
2 

36 

7 

7 

13 

5 

4 

25 

6 

4 


1 

7 

2 
3 

27 

2 

8 


6,685 

20,376 

4,118 

13,242 

22,356 

14,095 

6,867 

2,995 

19,683 

24,091 

5,265 

3,325 

975 

■  ‘8,870 
4,618 
1,665 

‘  ‘3,614 
740 
3,365 
11,513 
415 
1,410 


170 

2,505 

1,250 

375 

2,208 

313 

542 

1,936 
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TABLE  II— ANALYSIS  OF  ELECTRIC  POWER  CUSTOMERS  (PAYING  $250  AND  OVER  PER 
MONTd)— YEAR  1925.  PUBLIC  SERVICE  ('LSCTRIC  4  GAS  COMPANY, 
ELECTRIC  DEPARTMENT 


Load  Factor 
(8,760  Hour* 
LuAvi  raotui  ^uar 


Total 

(8,760  Hours 

Usioc  Ar^r- 
A|»  MonUily 
DemaDd  tn 

TuIaI 

Number 

Con¬ 

nected 

*  Average 

Total  Monthly 

per  Year  Use 

of  Con- 

Cl»Mi8catiun  uf  HusiiirM, 

of 

Load 

Kw.-Hr. 

Demand 

neoted  Load) 

Kw.) 

Arrenged  Aeourdiiig  to  Heveiiur  C'uvtoinert 

in  Hp. 

for  Year 

in  Kw. 

Per  C^ent 

Per  Cent 

133 

67,881 

8,445 

65,760,584 

9,692,396 

23,279 

2.771 

14.7 

32.2 

A.  Automo&ilca . 

9 

17.5 

39  8 

B.  Foundriea . 

20 

11,381 

11,506,827 

3,974 

15.7 

13  2 

C.  Ganerel . 

II 

6,737 

7,391,143 

2,312 

14.7 

34  5 

I).  Generel  nutchine  ihop 

E.  Hardware  and  plumbing 

38 

13,182 

9,315,267 

4,274 

10.8 

24  9 

27  5 

(uppbea . 

6 

1,461 

1,435,212 

594 

14.9 

F.  Junk  yards  . 

G.  Novelties . 

2 

■  293 

320,050 

■■■|07 

14.7 

34  2 

H.  Structural  iron  works  . . . 

9 

4,274 

1,903,240 

1,003 

4.8 

21  4 

I.  Sheet  metal . 

24 

9,685 

8.566,393 

3,MI 

11.5 

29  1 

J.  Tools  and  euUery . 

12 

3,474 

1,233,724 

1,325 

14. 1 

27  8 

K.  Steel  making . 

2 

8,947 

12,396,332 

1,554 

21.1 

37  4 

2.  Textile  and  dyving . 

97 

31,151 

38,415,072 

11,744 

18.7 

37  3 

3.  Rubber . 

33 

33,323 

40,061,162 

12,243 

18.4 

37  3 

4.  Chemical  works,  dyestuffs,  soaps. 

57 

29,437 

32,458,953 

7,844 

14.8 

47  4 

5.  Wire  works . 

17 

28,262 

38,888,505 

11,477 

21.0 

38.7 

6.  Refrigeration,  cold  storage . 

45 

17,090 

36,588,174 

6,137 

32.5 

68  2 

7.  Paper  and  paper  products . 

17 

11,352 

26,305,437 

5,228 

35.2 

57  4 

8.  Electric  machine  and  supplies  . . 

17 

16,766 

22,492,044 

4,370 

20.4 

40  3 

9.  Incandescent  lamps . 

8 

8,409 

17,593,610 

4,172 

31.8 

48  1 

10.  Water  works  and  pumping . 

30 

4,183 

11,440,393 

2,007 

35.5 

62.9 

1 1.  Utility  corps,  (for  redistribution) 

8 

7,300 

13,062,609 

3,085 

27.2 

48  1 

1 2.  Shipbuilding  and  drydocks . 

1 3.  Building  contractors . 

II 

27,220 

8,702,638 

3,684 

4.9 

27  0 

10 

7,921 

10,223,516 

2,453 

19.6 

47  6 

1 4.  Stone,  concrete,  sand,  gravel,  etc . 

24 

6,991 

5,754,128 

2,459 

12.5 

26.8 

IS.  Paint,  ink  and  varnish . 

24 

6,895 

6,570,268 

2,367 

14.5 

31.7 

16.  Coke  and  byproducts . 

2 

5,692 

11,661,900 

2,049 

31.2 

64.9 

1 7.  Railways  and  shipping . 

13 

7,009 

7,987,232 

2,258 

17.3 

40.4 

18.  Clay  working . 

23 

6,683 

5,865,279 

2,205 

13.4 

30  3 

1 9.  Foodstuffs  (not  baking) . 

21 

6,916 

6,183,164 

2,214 

13.6 

32.0 

20.  Smelting  and  refining . 

1 1 

5,645 

8,577,330 

1,759 

20.5 

55.7 

21.  Leather  manufacturing . 

17 

8,043 

6,223,409 

2,258 

11.8 

31.4 

22.  Oxygen  and  byproducts . 

23.  Oil  and  oil  prcMUCts . 

7 

3,213 

9,339,550 

1,475 

44.6 

72. 1 

II 

4,285 

7,429,855 

1,298 

26.4 

65.4 

24.  (Ml  cloth  and  linoleum . 

4 

6,332 

7,222,660 

2,003 

17.4 

41.2 

25.  Cork . 

5 

5,562 

6,146,720 

1,574 

16.8 

44.6 

26.  Telephone  exchange,  radio,  etc . . 

27.  Clothing  and  allied  industries _ 

II 

4,831 

5,163,683 

1,619 

16.3 

36.4 

18 

4,193 

4,088,603 

1,424 

14.8 

32.8 

28.  Woodworking . 

14 

5,894 

3,791,944 

1,855 

9.7 

23.3 

29.  Packing  houses . 

8 

2,939 

5,665,545 

1,128 

29.4 

57.3 

30.  Baking . 

12 

2,314 

3,043,690 

987 

20.1 

35.2 

31.  Printing . 

12 

3,130 

2,604,941 

1,279 

12.5 

23.2 

32.  Dairy  products . 

9 

1,779 

2,716,599 

605 

23.2 

51.1 

33.  Flour  mills . 

4 

4,160 

2,183,220 

705 

7.9 

35.2 

34.  Office  buildings . 

7 

2,138 

1,418,237 

551 

10. 1 

29.4 

35.  Stores . 

2 

941 

1,321,418 

436 

21.2 

34.7 

36.  Novelties . 

7 

1,562 

1,076,021 

527 

10.5 

23.3 

37.  Celluloid  and  celluloid  products. . 

2 

2,294 

1,717,860 

463 

11.4 

42.4 

38.  Hotels.. . 

6 

954 

1,224,630 

305 

19.6 

45.7 

39.  Buttons . 

5 

994 

1,143,849 

356 

17.5 

36.7 

40.  Tobacco . 

3 

927 

1,305,100 

448 

21.4 

33.2 

41.  Miscellaneous  buildings . 

3 

835 

979,320 

389 

17.8 

28.7 

42.  Loft  buildings . 

4 

623 

713,000 

267 

17.4 

30.4 

43.  Laundries . 

5 

773 

660,600 

250 

13.0 

30. 1 

44.  Leather  goods . 

5 

973 

562,226 

300 

8.7 

21.3 

45.  Enameling . 

2 

412 

739,160 

182 

27.4 

46.4 

46.  Asbestos  goods . 

1 

600 

643,800 

221 

16. 1 

33. 1 

47.  Coal  and  ore  handling . 

1 

344 

667,280 

111 

28.9 

58.2 

48.  Mattresses . 

1 

413 

397,960 

104 

14.6 

43.6 

49.  Brushes . 

2 

430 

295,600 

158 

10.4 

21.3 

50.  Municipal  buildings . 

2 

557 

193,183 

207 

5.2 

10.6 

51.  Moving  picture  industry . 

1 

704 

285,520 

90 

6.2 

36.2 

52.  Garages . 

1 

578 

158,017 

107 

4.2 

16.9 

53.  Beverages . 

1 

163 

142.460 

73 

13.3 

22.3 

54.  Confectionery . . 

1 

115 

136,773 

39 

18. 1 

40.0 

55.  Jewelry,  silverware . 

1 

161 

92,500 

60 

8.8 

17.6 

Total . . 

.  796 

410,292 

496,088,931 

138,928 

Avg.  18. 4 

Avg.  40.7 

^Based  on  all  customers  operatins  full  twelve  months  during  the  year,  except  refrigeration.  Compiled 
Oct.  I,  1926. 


to  time,  with  results  as  noted.  These 
data  sheets  are  standard  8^x11  in.  and 
fit  in  a  vertical  file  where  a  folder  for 
each  prospect  or  non-customer  is  filed. 

The  census  was  extended  to  include 
all  districts  and  was  completed  in 
1913.  Each  representative  is  now  re- 
(juired  to  keep  an  up-to-date  census  in 
his  assigned  territory  and  a  complete 
reixirt  is  retjuired  periodically  by  the 
general  office.  A  census  tabulation 
for  the  year  1926  is  shown  in  an  ac¬ 
companying  table.  The  classification 
of  non-customers  by  industries  in¬ 
cludes  power  users  not  having  central- 
station  service  exclusively.  Many  of 
these  plants,  however,  have  a  partial 
or  auxiliary  service. 

Sales  Methods 

The  sales  methods  involve  engi¬ 
neering  and  salesmanship  in  varying 
degrees  of  mixture.  An  analysis  of 
ojierating  conditions  must  be  made  in 
every  case,  and  the  points  favoring 
the  purchase  of  power  brought  out. 

Advantages  may  be  either  physical  or 
financial ;  usually  both  elements  are 
present.  Capital  investment  is  prob¬ 
ably  the  greatest  factor  favoring  pur¬ 
chased  power,  if  additional  capacity  is 
required.  Saving  in  labor  and  in¬ 
crease  in  production  are  also  factors 
of  extreme  importance. 

Recent  analysis  of  a  plant  indicated 
no  advantage  in  cost  of  operation  with 
purchased  power.  The  report  by  a 
consulting  engineer  employed  by  the 
manufacturer  also  show'ed  no  saving. 

The  change  to  purchased  power  was 
made,  however,  due  to  good  salesman¬ 
ship  on  the  part  of  the  piower  repre¬ 
sentative  in  convincing  the  customer 
of  some  intangible  advantage.  A 
follow-up  by  the  representative  after 
five  months’  operation  indicated  that 
the  customer  was  well  pleased.  He 
not  only  had  made  a  saving  in  operat¬ 
ing  expense  but  had  also  increased 
production  by  10  per  cent. 

During  the  last  fifteen  years  the  manufacturer  has 
learned  much  regarding  the  cost  of  power.  His  cost 
accounting  is  better  and  therefore  operating  tests  need 
not  be  so  frequently  made.  Analyses  of  costs  are  still 
necessary,  however,  and  sales  opportunities  develop  from 
time  to  time  due  to  changes  in  operating  or  production 
methods. 

The  census  data  and  cost  reports  are  the  basis  of  the 
representatives’  sales  efforts.  General  supervision  of 
their  work  insures  constant,  intimate  knowledge  of  the 
power  problems  of  individual  power  prospects.  By  using 
an  industrial  analysis  of  power  customers  similar  to  that 
shown  in  the  table,  the  representative  is  able  to  estimate 
the  probable  load  factor  and  income  from  prospective 
new  business.  With  such  data  available  he  can  concen¬ 
trate  on  the  most  profitable  prospects. 

Each  month  the  representative  reports  the  result  of  his 
efforts  to  the  agent  of  his  district.  These  reports  are 


tabulated  each  month  so  that  a  bird’s-eye  view  of  re¬ 
sults  obtained  can  be  given  to  the  supervisors.  A  tabu¬ 
lation  for  the  first  six  months  of  1927  is  shown.  The 
men  are  not  judged  entirely  by  this  record,  as  varying 
conditions  may  contribute  to,  or  hinder,  the  success 
of  the  salesman  in  obtaining  new  power  business.  The 
records,  however,  are  useful  in  analyzing  the  growth  of 
the  power  business.  In  1926  the  gain  in  connected  load 
was  127,800  hp.  in  industrial  power.  Of  this  gain,  27 
per  cent  represented  former  users  of  private  power 
plants,  32  per  cent  represented  increase  in  power  re¬ 
quirements  of  customers  and  41  per  cent  comprised  new 
industries  in  fhe  territory.  During  the  same  year  9,000 
kva.  of  new  private  plant  equipment  was  installed.  The 
central  station,  therefore,  secured  approximately  91  per 
cent  of  all  the  new  power  installed.  Most  of  the  new 
private  plant  apparatus  was  for  use  in  industries  requir¬ 
ing  large  quantities  of  steam  in  process. 
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Progress 

Chart 

The  standing  of  the 
district  representatives 
showing  progress  to¬ 
ward  bogie  is  recorded 
monthly  during  each 
year. 
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Each  year  a  bogie  is  set  for  each  district.  This  bogie 
is  made  up  in  conference  with  the  representatives,  so 
that  the  goal  is  really  set  by  the  representatives  them¬ 
selves.  A  chart  is  prepared  and  progress  each  month 
indicated.  The  solid  portion  of  each  pilaster  represents 
the  total  connected  load  in  a  district.  The  hatched  por¬ 


tion  represents  the  existing  additional  business  obtain¬ 
able  in  connected  horsepower.  The  double-hatched  por¬ 
tion  is  the  bogie  for  the  year.  The  open  or  upper  portion 
of  the  pilaster  is  power  now  used  in  industries  which,  be¬ 
cause  of  special  conditions,  may  not  be  prospective  busi¬ 
ness  for  several  years  to  come.  This  chart  is  corrected 


TABLE  III.— MONTHLY  REPORT  OF  POWER  REPRESENTATIVES  COVERING  ADDITIONAL  CONNECTED  LOAD  SIGNED  DURING  1927 

PUBLIC  SERVICE  ELECTRIC  A  GAS  COMPANY 


- Janu 

lary - v- 

- February - 

- Ma; 

rch  - V- 

- April - V- 

- May - V— 

- June 

- .T 

d June  30 

Cumulative 

Power 

Hp. 

Annual 

Hp. 

Annual 

Hp. 

Annual 

Hp. 

Annual 

Hp. 

Annual 

Hp. 

Annual 

Hp. 

Annual 

Repreeen  Ut  ti  ve« 

Signed 

Revenue 

Signed 

Revenue 

Signed 

Revenue 

Signed 

Revenue 

Signed 

Revenue 

Signed 

Revenue 

Signed 

Revenue 

1 

2,578 

$57,900 

2,058 

$42,300 

1,275 

$27,600 

750 

$12,000 

1,160 

$28,900 

7,848 

$168,700 

2 

770 

18,550 

665 

12,000 

743 

9,700 

2,189 

31,000 

446 

$7,500 

334 

6,200 

5,147 

84,950 

3 

613 

8,376 

708 

16,610 

666 

15,705 

891 

15,150 

512 

10,400 

778 

16,200 

4,168 

82,441 

4 

193 

3,840 

210 

3,500 

85 

700 

488 

8.040 

5 

685 

13,000 

1,626 

31,584 

1,275 

31,530 

57 

850 

390 

7,400 

861 

16,960 

4,288 

101,320 

6 

773 

10,490 

267 

5,790 

3,549 

109,877 

662 

5,975 

77 

636 

1,890 

6,750 

7,218 

139.518 

7 

456 

6,550 

423 

7,500 

497 

14,475 

318 

6,000 

110 

1,800 

157 

1,600 

1,961 

37,925 

8 

656 

17,276 

1,085 

8,772 

368 

4,275 

312 

5,600 

277 

6,000 

315 

6,500 

3,013 

48.423 

9 

SOI 

10,800 

349 

6,980 

285 

5,700 

508 

10,160 

300 

5,082 

446 

10,920 

2,389 

49,642 

10 

17 

360 

435 

7,300 

452 

7,660 

II 

978 

29,670 

735 

23,596 

740 

26,211 

1,274 

63,876 

994 

37,751 

572 

11.453 

5,293 

192,557 

12 

497 

23,544 

352 

16,912 

533 

12,248 

301 

11,726 

313 

14,408 

385 

18,360 

2,381 

97,198 

13 

700 

7,251 

2,496 

62,378 

1,167 

29,175 

2,424 

37,049 

918 

21.975 

573 

19,512 

8,278 

177,340 

14 

15 

700 

7,251 

2,496 

62,378 

1,167 

29,175 

2,424 

37,049 

918 

21,975 

573 

19,513 

8,278 

177,340 

16 

2,721 

40,843 

976 

24,400 

138 

3,450 

760 

19,120 

315 

1,950 

266 

6,625 

5,176 

96,388 

17 

1,099 

44,306 

202 

6,866 

406 

6.739 

526 

18,258 

278 

9,008 

269 

6,600 

2,780 

91,777 

18 

213 

6,290 

593 

8,300 

403 

8,325 

274 

10,150 

146 

3,100 

269 

6,600 

1,898 

42,765 

19 

250 

3,500 

400 

4,000 

375 

7,700 

900 

36,000 

900 

36,000 

674 

7,300 

3.499 

94,500 

20 

135 

1,510 

260 

3,350 

75 

900 

90 

100 

375 

3,800 

145 

2,340 

1,080 

12,000 

Total . 

14,016 

$305,597 

14,834 

$340,366 

13,587 

$341,885 

14,853 

$323,903 

7,496 

$192,645 

10,287 

$200,333 

75,635 

$1,710,485 

1250 
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Public  Service  Progress  as 

This  offers  a  record  of  progress  for  the  whole  power  load  of  the 
eif-ctric  company.  Sales  in  millions  of  kilowatt-hours  is  shown 
» ®  inauguration  of  the  power  sales  organization  to  the  pres- 
iinie.  Connected  horsepower  Is  also  indicated.  The  Babson 
cnart  has  been  superimposed  on  the  drawing,  and,  with  the  index 


1924  1925  I92fo  1927 


Related  to  Economic  Indices 

of  the  Harvard  Economic  Service  Volume  of  Manufacturing, 
shows  the  trend  of  national  economic  conditions.  The  line  plot¬ 
ting  kilowatt-hours  per  horseiwwer  connected  shows  the  sequences 
of  industrial  activity  in  Public  Service  territory  and  follows 
closely  the  indicated  national  trend. 


TABLE  IV.— POWER  CENSUS  OF  NON-CUSTOMERS  DEC.  31,  1926. 
AS  PER  POWER  CENSUS  DATA. 

PUBLIC  SERVICE  ELECTRIC  A  GAS  COMPANY 

No.  I,  Red  —  50  to  200  hp.;  No.  2,  Blue  •  201  to  1,000  hp.;  No.  3,  Green  ~ 
1,001  hp.  and  over.  > 


Hp.  of 

Total 

Niunber 

- - Hp.  of  Plants - . 

— Number  of  Plants — . 

Total 

of 

No.  1, 

No.  2, 

No.  3, 

No.  1. 

No.  2, 

No.  3, 

Diatrict 

Plants 

Plants 

Red 

Blue 

Green 

Red 

Blue 

Green 

1 

99,976 

160 

11,666 

18,215 

70,095 

105 

40 

15 

2 

3,860 

10 

460 

1,400 

2,000 

5 

4 

1 

3 

2,685 

8 

960 

525 

1,200 

6 

1 

1 

Division  A 

106,521 

178 

13,086 

20,140 

73,295 

116 

45 

17 

4 

39,984 

63 

2,723 

19,255 

18,006 

20 

34 

9 

5 

23,184 

20 

834 

2,250 

20,100 

7 

6 

7 

6 

5,068 

14 

863 

2,400 

1,805 

8 

4 

2 

7 

14,334 

27 

970 

6,919 

6,445 

9 

14 

4 

Division  B 

82,570 

124 

5,390 

30,824 

46,356 

44 

58 

22 

8 

25,388 

71 

3,705 

14,793 

6,890 

31 

35 

5 

9 

59,908 

62 

2,889 

12,074 

44,945 

21 

25 

16 

Division  C 

85,296 

133 

6,594 

26,867 

51,835 

52 

60 

21 

10 

24,883 

13 

196 

2,517 

22,170 

1 

5 

7 

II 

4,592 

7 

353 

310 

3,929 

4 

1 

2 

12 

40 

1 

40 

1 

0 

0 

13 

462 

2 

100 

362 

1 

1 

0 

Division  D 

29,977 

23 

689 

3,189 

26,099 

7 

7 

9 

14 

52,547 

37 

1,103 

6,819 

44,625 

13 

17 

7 

IS 

7,555 

14 

505 

1,750 

5,300 

6 

4 

4 

16 

11,365 

10 

370 

1,695 

9,300 

3 

4 

3 

17 

3,265 

7 

265 

1,600 

1,400 

3 

3 

1 

18 

1,100 

6 

285 

815 

3 

3 

0 

19 

9,805 

17 

455 

2,700 

6,650 

4 

8 

5 

20 

66,230 

33 

857 

4,503 

60,870 

7 

12 

14 

Division  E 

151,867 

124 

3,840 

19,882 

128,145 

39 

51 

34 

Total  N  sone  456,231 

582 

29,599 

100,902 

325,730 

259 

222 

103 

21 

29,165 

46 

2,265 

8.900 

18,000 

22 

18 

6 

22 

23 

24,663 

18 

953 

1,630 

22,080 

10 

5 

3 

24 

50,176 

44 

2,097 

4,810 

43,269 

20 

12 

12 

Division  F 

104,004 

108 

5,315 

15,340 

83,349 

52 

35 

21 

Total  (N  sone 
+  Div.  F)  560,235 

690 

34,914 

116,242 

409,079 

311 

257 

124 

each  month  and  photostats  are  sent  to  district  agents 
and  other  executives. 

Another  monthly  progress  chart  is  sent  to  each  divi¬ 
sion  agent  and  other  executives  interested,  showing  the 
gain  in  industrial  load  in  terms  of  per  cent  of  “bogie.” 
The  chart  indicates  that  up  to  July  31,  1927,  all  but  one 
of  the  divisions  is  ahead  of  bogie.  The  total  gain  was 
81,000  hp.,  or  64  per  cent  of  the  annual  bogie.  The  bogie 
called  for  58  per  cent,  including  July.  The  net  gain  in 
connected  load  is  used  in  making  up  the  progress  charts. 
The  actual  new  business  secured  may  be  in  excess  of 
the  net  gain,  inasmuch  as  cut-oflFs  have  been  deducted. 

A  historical  record  of  industrial  power  in  Public 
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Service  territory  since  1912  has  been  plotted.  Kilowatt- 
hours  and  connected  load  are  shown  by  months.  The 
kilowatt-hours  per  connected  horsepower  are  also  re¬ 
corded  by  months.  The  “Compositplot”  of  Roger  Bab- 
son  and  the  curve  of  “Volume  of  Manufacturing”  of 
the  Harvard  Economic  Service  are  superimposed.  This 
chart  has  been  in  use  by  the  Public  Service  power  sales 
department  since  1920.  The  relation  between  power 
sales  in  kilowatt-hours  and  business  conditions  in  this 
country  is  very  evident.  In  fact,  the  sale  of  energy  to 
the  diversified  industries  in  New  Jersey  is  a  direct  indi¬ 
cation  of  business  conditions  in  the  United  States. 

Since  no  special  rate  adjustment  for  power  factor  is 
embodied  in  the  rate  schedules,  power  factor  correction 
in  customers’  installations  has  been  carried  on  through 
moral  suasion  by  co-operation  between  the  distribution 
department  and  the  power  representatives. 

A  description  of  methods  of  measuring  power  factor 
in  Public  Service  territory  was  given  in  the  Electrical 
World  of  Aug.  13,  1927  (page  301).  The  representa¬ 
tives  use  the  data  from  such  tests  to  “sell”  better  power 
factor  to  power  customers.  Blank  power  factor  charts 
are  supplied  to  the  power  representatives  for  use  in 
graphically  determining  the  amount  of  correction  neces¬ 
sary  to  reach  the  80  per  cent  specified. 

The  report  of  the  general  power  representative  for 
1926  states  that  33,(XX)  kva.  of  synchronous  apparatus 
was  connected  to  the  system  by  power  customers  during 
the  year.  The  customer,  especially  the  large  one,  usually 
co-operates  in  power  factor  correction  when  the  facts 
are  intelligently  and  comprehensively  presented  to  him. 


Emergency  Organization  for 
Underground  Service 

The  underground  department  of  the  Los  Angeles  Gas 
&  Electric  Corporation  is  so  organized  that  there  are 
never  less  than  two  men  on  watch  in  the  office  on  a  week¬ 
day  subject  to  service  or  emergency  call.  Between  5 


WORKING  SCHEDULE  OF  UNDERGROUND  SERVICE 
AND  EMERGENCY  MEN 


p.m.  and  10  p.m.,  the  hours  between  which  trouble  is 
most  likely  to  occur,  three  men  are  on  duty,  one  of  whom 
has  a  helper.  Working  hours  and  the  number  of  men  on 
duty  are  shown  in  the  accompanying  chart.  This  gives 
the  daily,  Saturday,  Sunday  and  holiday  schedules  for 
insuring  prompt  action  in  connection  with  calls  for  un¬ 
derground  emergency  work. 

Ordinary  trouble  calls  are  handled  by  one  or  two  men, 
who  use  the  type  of  motorcycle  shown  in  the  accompany¬ 
ing  photograph.  Similar  equipment  is  used  also  by  cable¬ 
splicing  crews.  One  specially  equipped  Ford  car  is 
available  at  all  times  for  emergency  work.  A  complete 
set  of  tools  is  carried  in  the  body  of  the  car,  and  on  the 
front  there  is  mounted  a  centrifugal  pump  as  shown, 
driven  directly  from  the  engine  crankshaft.  The  pump 
has  a  capacity  of  9,(XX)  gal.  per  minute  through  a  2^-in. 
discharge  and  has  been  found  indispensable  for  pumping 
out  manholes. 


MOTORCYCLE  CART 
USED  BY  UNDER- 
GROUND  SERVICE 
MEN  AND  CABLE 
SPLICERS 
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First  154-Kv.  Line  Installed 
in  Alabama 


WILSON 


,  liiT  Huntsville 


Gorgas-Wilson  dam  110-kv.  line  reinsulated  for 
154  kv.  New  line  from  Martin  dam  to 
Leeds  under  construction  to  augment 
supply  to  Birmingham  district 

ON  SEPT.  18  the  reinsulated  Gorgas-Wilson  Dam 
line  of  the  Alabama  Power  Company  was  cut  into 
service,  this  being  the  first  step  in  the  addition  of  154-kv. 
lines  to  the  Alabama  system.  This  line  was  originally 
constructed  during  the  World  War  to  transmit  power 
from  the  Gorgas  steam  plant  to  the  government  nitrate 
plants  at  Muscle  Shoals.  Upon  the  completion  of  Wilson 
dam,  this  line,  together  with  the  Wilson  dam-Huntsville- 
Gadsden  and  other  lines,  has  been  used  to  distribute 
Muscle  Shoals  power  throughout  the  various  companies 
located  in  the  Southeastern  states. 

The  Gorgas-Wilson  dam  line  was  originally  built  for 
154  kv.  but  insulated  for  110  kv.,  wood-pole  H-frame 
construction  being  used.  The  reinsulation  consists  of 
eleven  units  in  suspension  and  twelve  units  with  double 
yoke  in  strain.  The  old  line  was  equipped  with  arcing 
horns,  which  were  not  changed  in  the  cut-over.  At  the 
Gorgas  steam  plant  a  60,C)00-kva.,  154/1 10-kv.  auto¬ 
transformer  bank  has  been  installed.  Switching  at 
Wilson  dam  is  done  with  154-kv.  oil  switches,  whereas 
at  Gorgas  this  is  done  on  the  110-kv.  side.  In  its  154-kv. 
program  the  Alabama  Power  Company  intends  to  do  all 
switching  on  the  low-tension  side,  keeping  the  trans¬ 
formers  and  the  line  as  a  unit. 

Changes  Entailed  by  Raising  Voltage 
FROM  110  TO  154  Kv. 

The  change-over  on  this  line  from  110  kv.  required 
a  new  15,000-kva.  bank  of  transformers  at  Haleyville. 

At  Waco  the  110-kv.  primary  substation  was  abandoned 
and  power  was  supplied  by  a  new  44-kv.  line  from 
Sheffield. 

With  the  completion  of  the  Upper  Tallassee  hydro 
plant  in  June,  1928,  Lock  18  in  January,  1929,  and  Sylacauga. 
ultimately  Lower  Tallassee  (about  1932),  the  company  better  sen 
will  be  compelled  to  have  additional  line  capacity  to  take  here  and  z 
power  into  the  Birmingham  and  Anniston  districts.  Plans  ai 
Assurance  of  the  highest  possible  service  conditions  to  Martin  dj 
these  districts  requires  that  sufficient  line  capacity  be  branch  to  . 
available.  To  accomplish  this,  construction  was  started  be  identica 
last  summer  on  a  new  line  that  will  run  from  Martin 
<lam  to  Leeds  by  way  of  Alexander  City,  a  distance  of  q. 

77  miles.  This  line  will  be  of  special  cross-braced  ^ 

H-frame  steel  construction  with  towers  60  ft.  above  /'"X^MM 
ground  line  and  39-ft.  crossarms  mounted  56  ft.  above  the  v>  facilit 
ground.  trial-type 

These  crossarms  will  allow  a  conductor  spacing  Wellen  H 
of  19  ft.  6  in.  Conductors  will  be  397,500-circ.mil  of  the  Bo 
A.C.S.R.,  with  two  No.  2/0  composite  aluminum-steel  system  of 
ground  wires,  flexibly  attached  to  the  towers.  Insula-  22,  1927, 
tions  will  be  for  154  kv.  and  will  consist  of  eleven  units  paragraph 
in  suspension  and  twelve  units  double  yoke  on  strain  mended  pr 
with  grading  shields  used  throughout  the  line.  Until  as  below : 
the  time  the  Lower  Tallassee  plant  is  brought  into  oper-  “  6.  Opj 
ation  this  line  will  operate  at  110  kv.,  the  line  being  to  the  trai 
connected  without  transformers  to  the  110-kv.  bus  at  or  the  con 
each  end.  When  changed  to  154-kv.,  110/154-kv.  auto-  The  art 
transformers  having  a  rating  of  from  75,000  kva.  to  head  brae 
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TRANSMISSION  SYSTEM  OF  ALABAMA  POWER  COMPANY,  SHOWING 
ADDITION  OF  154-KV.  LINES 
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Power  Factor  Demonstration 
Enlightens  Customers 

USTOMERS  of  the  British  Columbia  Electric  Rail¬ 
way  Company,  Vancouver,  B.  C.,  are  given  a  prac¬ 
tical  demonstration  of  power  factor  and  power  factor 
correction  by  the  apparatus  shown  in  the  accompanying 
illustration.  The  apparatus  is  set  up  in  the  basement  of 
the  company’s  main  office  building  and  consists  of  an 
induction  motor,  Fynn-Weichsel  motor,  direct-current 
generator,  loading  resistance,  static  condenser  and  control 
apparatus  and  instruments. 

With  this  set-up  it  is  possible  to  vary  the  load  on  the 
induction  motor  to  show  the  effect  of  underloading  on 
power  factor  and  the  corrective  value  of  a  static  con¬ 
denser.  A  mechanical  foot  brake  on  the  pulley  of  the 
Fynn-Weichsel  motor  is  used  to  vary  the  load  on  the 
motor  to  show  its  power  factor  characteristics. 

The  cost  of  the  apparatus  amounted  to  a  little  more 
than  $3,000,  and  although  the  company  has  not  actually 
received  in  dollars  and  cents  its  full  value,  nevertheless 
on  numerous  occasions  a  practical  demonstration  has 
aided  materially  in  getting  over  the  power  factor  story 
to  the  customer.  After  a  demonstration  the  customer 
generally  is  able  to  see  the  value  of  power  factor  cor¬ 
rection  both  to  himself  and  to  the  power  company. 

The  British  Columbia  Electric  Railway  Company  has 
a  power  factor  clause  in  its  power  rates  that  requires  the 
customer  to  maintain  a  certain  specified  power  factor. 


otherwise  his  bill  is  augmented  by  the  formula:  {Rate  X 
power  factor  required)  Power  factor  obtained. 

The  company’s  policy  with  reference  to  power  factor 
correction  and  the  methods  being  employed  to  raise  the 
system  power  factor  are  discussed  in  an  article  entitled 
“Savings  From  Power  Factor  Correction,’’  on  page  61 
of  the  July  10,  1926,  issue  of  Electrical  World. 

Street-Lighting  Construction  Costs 

The  accompanying  tabulation  shows  the  unit  and 
extended  prices  covering  the  installation,  less  lamps, 
of  the  new  street-lighting  system  at  Bellwood,  Ill.,  a 
village  of  about  5,000  population.  The  installation  in¬ 
cludes  504  single  posts  with  ball  globes  and  uses  2,500- 
and  some  4,000-lumen  lamps. 


COST  OF  ORNAMENTAL  STREET  LIGHTING  AT  BELLWOOD.  ILL. 


Unit  Price 

Extension 

1 19,670  ft.  trenching  4x12  in . 

8,130  ft.  2}-in.  pipe  under  street . . 

800  ft.  2i-in.  pipe  under  railroad . 

.  $0.06 

.  1 . 50 

.  2.00 

$7,180 

12,195 

1,600 

Seven  manholes . 

29,000  ft.  No.  8  cable,  5,000  volt . 

173,460  ft.  No.  8  cable,  600  volt . 

.  366.00 

.  0.37 

.  0.25 

2,562 

10,730 

43,365 

24  4.2-kva.  transformers . 

Four  regulators . 

Two  three-pole  time  switches . 

.  196.00 

.  1,050.00 

.  165.00 

4,704 

4,200 

330 

504  concrete  foundations . 

504  concrete  standards . 

4  wooden  poles . 

.  5.00 

.  53.00 

.  110.00 

2,520 

26,712 

440 

Total . 

$116,538 

APPARATUS  USED  TO  CLARIFY  THE  POWER  FACTOR  PROBLEM  IN  CUSTOMERS*  MINDS 
Ai — A.c.  ammeter  on  incoming:  line  E — Starting  equipment  for  motor  D  K — Resistance  load  for  d.c.  generator 

Ai — Power  factor  meter  F — 20-hp.,  220-volt,  three-phase  motor  L — Generator  field  rheostat 

A* — A.c.  wattmeter  G — Compensator  for  motor  F  M — Main  switch  for  generator 

B — Switch  for  static  condenser  H — 20-hp.,  12.5-volt,  d.c.  generator  N — D.c.  ammeter 

C — A.c.  overload  relays  I — 6-kva.,  220-volt,  three-phase  static  O — D.c.  voltmeter 

D — 15-hp.,  220-volt,  three-phase,  1,200-  conden.ser  P — A.c.  voltmeter 

r.p.m.  Fynn-Weichsel  motor  J — Main  oil  switch  Q — Circuit  breaker  for  d.c.  generator 
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Purchasing  Methods  That 

Encourage  Initiative, 

Not  Price  Wars 


N  EXTENDING 
power  plants  and  build¬ 
ing  new  ones,  engineers 
strive  to  obtain  the  best 
possible  results,  taking  into 
account  both  first  cost  and 
operating  costs.  After  the 
general  plan  of  design  has 
been  decided  upon,  per¬ 
haps  the  most  important 
factor  in  its  bearing  on 
final  results  is  the  selec¬ 
tion,  among  different 
makes,  of  the  individual 
pieces  of  equipment  that 
together  make  up  the 
power  plant.  It  is  the  be¬ 
lief  in  our  company  that 
prudent  selection  can  best 
be  reached  when  there  is 
the  freest  and  most  wide- 
open  competition  among 
manufacturers.  Where 
purchasing  and  engineer¬ 
ing  functions  are  sepa¬ 
rated,  as  they  now  are  in 
most  large  companies, 
satisfactory  results  of  such 
a  policy  are  possible  only  through  complete  co-operation 
and  mutual  confidence  and  understanding  between  the 
purchasing  and  the  engineering  departments. 

Our  process  of  purchasing  competitively  interweaves 
through  the  two  departments  and  may  perhaps  be  divided 
into  four  parts: 

1.  The  specifications  prepared  by  the  engineers. 

2.  The  obtaining  of  proposals  under  these  specifica¬ 
tions  by  the  purchasing  department. 

3.  The  evaluation  of  these  proposals  through  the  co¬ 
operation  of  both  departments. 

4.  The  final  closing  of  the  purchase. 

The  specification  is  intended  primarily  to  describe  the 
operating  results  to  be  obtained,  leaving  just  as  wide 
open  as  possible  to  the  judgment  of  the  bidder  the 
detailed  methods  by  which  this  result  is  accomplished. 
This  specification  must,  of  course,  define  the  limiting 
conditions,  such  as  available  space,  maximum  size  and 
weight  of  parts,  temperatures  which  can  be  handled, 
pressures,  etc.  Perhaps  what  is  meant  can  best  be  illus¬ 
trated  by  comments  on  the  specification  on  which  our  last 
condenser  was  purchased.  The  first  sentence  of  this  is 


as  follows:  “It  is  the  in¬ 
tent  and  purpose  of  this 
specification  that  the 
manufacturer  shall  fur¬ 
nish,  deliver,  erect  and 
place  in  operating  condi¬ 
tion  satisfactory  to  the 
company  one  surface  con¬ 
denser  with  auxiliaries  and 
miscellaneous  equipment  as 
specified  herein,  for  use 
with  a  1 10,000-kw.  turbine 
in  the  Hudson  Avenue  sta¬ 
tion  of  the  company.”  In¬ 
formation  was  included  on 
the  available  space  between 
foundation  columns ;  the 
temperature  of  the  circu¬ 
lating  water,  minimum, 
maximum  and  average ; 
the  pumping  head  re¬ 
quired,  and  the  weight 
which  may  be  carried  on 
the  turbine  exhaust  nozzle. 
A  size  of  tubes  was  men¬ 
tioned,  but  the  bidders 
were  invited  to  present 
alternatives  if  they  so  de¬ 
sired,  and  as  a  matter  of  fact  the  condenser  was  pur¬ 
chased  with  a  different  size  tube  than  that  first  specified. 

One  perhaps  unusual  feature  was  the  complete  omis¬ 
sion  of  any  requirement  of  the  square  feet  of  surface 
or  of  any  limitation  on  the  number  of  passes.  Instead 
information  was  included  from  which  the  manufacturer 
could  himself  determine  the  best  size  and  arrangement 
for  his  particular  design.  The  turbine  water  rates  with 
vacuum  corrections  were  given,  together  with  the  value 
to  the  company  of  decreased  coal  consumption  due  to 
improved  vacuum.  The  cost  of  pumping  water  was  indi¬ 
cated  so  that  the  manufacturer  could  choose  the  proper 
balance  between  surface  and  water  volume.  The  method 
of  calculation  from  these  data  with  an  example  was  given 
to  indicate  just  how  we  propose  to  make  comparisons  of 
performance.  With  this  as  a  basis,  the  manufacturer, 
knowing  his  costs  of  two  different  sizes  of  condensers 
with  tubes,  could  work  out  for  each  size  the  fixed  charges 
and  the  operating  charges  and  so  arrive  at  the  most  eco¬ 
nomical  proposition  for  him  to  put  in.  Such  a  specifica¬ 
tion,  we  believe,  allows  the  widest  latitude  to  all  manu¬ 
facturers  to  present  the  propositions  which  best  fit  their 


By  L.  B.  Bonnett 

Purchasing  Agent  Brooklyn  Edison  Company 


Buying  power  plant  equipment  in  such 
a  way  as  to  encourage  the  manufacturers 
to  offer  the  best  apparatus  which  they 
know  how  to  build  was  the  basis  of  pur¬ 
chasing  methods  outlined  by  Mr.  Bon¬ 
nett  in  his  address  before  the  Metropol¬ 
itan  Section  of  the  American  Society  of 
Mechanical  Engineers  lately.  Specifica¬ 
tions  are  so  written  as  to  give  the  manufac¬ 
turer  a  wide  latitude,  price  competition  is 
removed,  and  it  is  clearly  indicated  that 
excellence  of  performance  has  a  definite 
and  recognized  value  to  the  buyer.  It  is 
pointed  out  that  the  selection  of  material 
must  be  a  matter  of  judgment,  and  despite 
the  predisposition  of  the  buyer  to  like 
equipment  which  has  given  favorable 
performance,  he  must  properly  weigh  the 
improvements  that  others  are  making  and 
invite  the  freest  and  most  wide-open 
competition. 
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particular  methods  of  manufacture  and  design,  hence 
gives  us  the  broadest  view  of  possible  variations  from 
which  to  choose. 

These  specifications  are  then  submitted  by  the  pur¬ 
chasing  department  to  the  manufacturers  for  proposals, 
with  the  request  that  these  proposals  be  separated  into 
two  parts :  first,  the  complete  engineering  proposal, 
including  all  performance  guarantees  as  required  by  the 
si)ecification,  dimensions  and  descriptive  material  neces¬ 
sary  for  us  to  form  judgment  as  to  the  adequacy  of  the 
proposal ;  and  a  second  part  covering  price  and  shipment 
on  the  material  described  in  the  first  half  of  the  proposal. 
While  the  proposals  are  being  worked  up,  every  possible 
opportunity  is  afforded  the  manufacturers  for  discussion 
with  the  company  engineers  so  that  our  requirements 
may  be  clearly  understood  and  the  advantages  of  each 
manufacturer’s  design  may  be  fully  presented.  When 
formal  proposals  come  in,  the  engineering  part  is  sent  to 
the  engineering  department  for  study  and  evaluation  in 
comparison  with  similar  proposals  from  other  manufac¬ 
turers. 

Selection  a  Matter  of  Judgment 

It  must  be  recognized  that  the  selection  of  material  to 
be  purchased  must  be  a  matter  of  judgment  and  cannot  be 
a  matter  of  rigorous  mathematical  solution.  However, 
the  better  informed  the  judgment  and  the  more  clearly 
seen  the  relative  importance  of  different  factors  which 
go  to  make  up  one’s  preference,  the  more  nearly  correct 
the  final  judgment  will  be  and  the  more  nearly  certain 
it  is  that  the  operating  results  will  be  the  best  possible 
under  the  conditions.  We  are  all  more  or  less  predis- 
jxised  to  like  certain  kinds  of  equipment,  because  we  have 
had  favorable  experience  with  them,  but  such  experience 
must  not  be  allowed  to  blind  us  so  that  we  fail  properly 
to  weigh  improvements  that  others  are  making. 

It  has  been  our  experience  that  if  we  form  first  our 
judgment  of  the  relative  advantages  of  different  proposi¬ 
tions  from  the  engineering  data  only,  without  the  price, 
we  can  with  more  freedom  from  prejudice  weigh  the 
advantages  and  disadvantages  other  than  those  expressed 
in  actual  performance  guarantees.  The  process  of  ask¬ 
ing  oneself  how  much  more  in  dollars  one  proposition 
is  worth  than  another  is  conducive  to  careful  thought  to 
make  certain  that  one’s  opinions  have  a  sound  basis  of 
fact.  We  believe  it  to  be  sound  policy  in  comparing 
propositions  to  take  the  performance  guarantees  o Repu¬ 
table  manufacturers  at  their  face  value  without  any  cor¬ 
rections  for  probable  or  possible  differing  margins  of 
safety  which  may  be  claimed.  If  a  manufacturer  desires 
to  make  a  certain  guarantee  and  then  asserts  that  he  has 
an  extra  large  factor  of  safety,  we  are  compelled  to  be¬ 
lieve  either  that  the  factor  of  safety  is  mostly  in  the 
salesman’s  talk  or  that  the  company  submitting  the 
proposal  has  not  the  courage  of  its  convictions.  We 
expect  to  test,  after  installation,  all  equipment  to  see  that 
it  meets  the  performance  guarantees,  and  so  we  expect 
the  manufacturer  to  retain  sufficient  margin  to  cover  the 
contingencies  of  manufacture  which  his  experience  has 
indicated  necessary.  We  expect  that  the  material  when 
installed  shall  either  meet  guarantees  or  be  corrected  by 
the  manufacturer  until  it  does  come  up  to  guaranteed 
I)erformance.  Occasionally  guarantees  come  in  that  are 
so  far  out  of  line  with  usual  performance,  sometimes 
l)etter,  sometimes  worse,  that  apparently  some  error  in 
calculation  has  been  made.  Such  apparent  errors  or  in¬ 
consistencies  are,  of  course,  called  to  the  manufacturer’s 
attention  for  correction  or  justification. 


The  basis  of  the  mathematical  evaluation  of  the  per¬ 
formance  guarantees  is  an  estimated  load  duration  curve 
of  the  main  unit,  this  curve  being  the  amount  of  load 
plotted  against  hours  of  use.  At  best  this  load  curve 
is  only  a  crude  approximation  of  what  the  machine  will 
actually  carry,  since  many  of  the  factors  which  have  a 
bearing  on  the  hour’s  use  of  any  machine  are  entirely 
indeterminate.  For  instance,  what  radical  improvements 
may  be  developed  and  incorporated  in  the  next  unit, 
because  of  which  the  present  unit  becomes  less  useful 
for  base  load  operation?  What  troubles  may  occur  or 
what  rearrangements  of  the  station  may  be  necessary, 
seriously  affecting  the  division  of  load  between  units  or 
between  stations?  However,  despite  the  admitted  inac¬ 
curacy  of  such  a  predicted  load  curve,  if  thoughfully 
prepared,  it  unquestionably  is  more  accurate  than  just  an 
off-hand  guess  as  to  the  average  load  and  useful  life  of 
the  machine. 

Again,  because  of  the  inexactness  of  the  premise,  ex¬ 
treme  accuracy  in  arriving  at  the  annual  and  capitalized 
operating  costs  is  unnecessary.  It  frequently  happens 
that  the  obviously  most  efficient  or  most  suitable  machine 
is  also  the  lowest  in  first  cost,  and  after  a  preliminary 
inspection  of  the  proposals  a  conference  between  the 
engineering  and  the  purchasing  departments  will  settle 
the  choice  without  question.  In  other  cases  where  there 
are  several  bids,  such  a  conference  may  show  that  some 
of  the  bids  are  obviously  out  of  the  running  because  of 
comparatively  poor  performance,  often  coupled,  strangely 
enough,  with  high  price.  With  these  eliminated,  the  re¬ 
maining  proposals  become  a  subject  of  mathematical 
study  of  operating  costs.  The  results  of  such  analysis 
indicate  the  capitalized  advantage  of  one  proposition  over 
another  due  to  better  performance. 

Only  Intangibles  Justify  Rough  Estimates 

There  often  are  factors  on  which  only  rough  estimates 
can  be  made;  for  instance,  one  equipment  may  occupy 
much  more  space  than  another  and  because  of  that  cause 
changes  in  construction  of  other  parts  of  the  job  which 
will  increase  cost  or  decrease  convenience.  The  dollar 
value  of  this  must  be  estimated.  Duplicate  equipment 
may  reduce  the  value  of  spare  parts  necessarily  held  in 
stock.  Such  items  are  reasonably  tangible.  Unsatis¬ 
factory  performance  in  the  past  would  be,  of  course,  a 
sound  reason  for  rejection  of  a  proposal  unless  evidence 
is  presented  that  the  difficulties  have  been  overcome. 
Any  such  reason  for  the  elimination  or  serious  handicap¬ 
ping  of  any  proposition  must  be  convincing  that  it  is 
based  on  fact  and  has  been  given  no  more  weight  than 
it  deserves ;  otherwise  this  would  be  the  means  of  com¬ 
pletely  destroying  any  open-minded  consideration  of 
improvements  that  are  continually  being  made.  There 
are  often  minor  factors  of  preference  against  which  it 
would  be  almost  impossible  to  assess  a  definite  value,  but 
an  expression  can  quite  properly  be  made  of  an  unevalu¬ 
ated  preference,  other  things  being  equal.  This  would 
have  a  very  important  bearing  on  the  placing  of  the  busi¬ 
ness  if  the  prices  as  weighted  by  the  evaluation  factors 
are  very  close  together. 

When  the  performance  calculations  have  been  com¬ 
pleted,  the  results  are  gone  over  in  a  conference  among 
those  responsible  for  operation,  engineering,  and  pur¬ 
chasing,  and  final  figures  are  agreed  upon  showing  the 
comparative  value  to  the  company  of  the  different  propo¬ 
sitions  under  consideration.  They  are  conveniently 
expressed  as  excess  charges  against  certain  proposals. 
The  purchasing  department  then  takes  the  quoted  prices 
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and  adding  the  evaluation  charges  arrives  at  v^'eighted 
figures  of  cost.  Considering  also  matters  of  purchasing 
policy,  such  as  the  dependability  of  promises  of  shipment, 
the  time  required  for  manufacture,  the  reputation  of  the 
manufacturer  for  fairness  in  taking  care  of  minor 
changes  and  the  encouragement  of  active  competition,  the 
proper  disposition  of  the  order  becomes  at  once  apparent. 

We  feel  that  this  procedure  has  the  very  definite  effect 
of  encouraging  the  manufacturers  to  propose  the  best 
equipment  which  they  know  how  to  build.  It  clearly 
indicates  that  excellence  of  performance  has  a  definite 
and  recognized  value  to  us.  It  stimulates  the  proposing 
of  improved  designs  as  soon  as  they  are  available.  We 
believe  it  results  in  the  fairest  judgment  of  the  merits 
of  different  proposals  and  therefore  results  in  the  pur¬ 
chase  of  the  most  satisfactory  equipment  for  the  physical 
conditions  which  have  to  be  met. 


Automatic  Control  for  Rural 
Mine  Hoist 

Ry  S.  E.  Wright 

Power  Engineer  Ohio  Public  Service  Company,  Massillon,  Ohio 

TWO  YEARS  ago  the  Ohio  Public  Service  Company 
started  negotiations  with  the  Heimann  Coal  Com¬ 
pany  of  Massillon,  Ohio,  for  the  electrification  of  its  rural 
mine.  Because  the  mine  had  but  two  more  years  to  run 
it  was  thought  at  first  that  electrification  could  not  be 
made  to  pay  in  the  time  allotted  for  operation'.  How¬ 
ever,  data  were  obtained  and  eqiupment  determined. 

It  was  found  that  a  32.8-hp.  double  squirrel-cage  in¬ 
duction  motor  would  be  suitable  for  hoisting  work ;  a 
20-hp.  motor  would  do  pumping  and  a  1-hp.  motor  could 
be  used  on  the  gathering  pump.  A  5-hp.  motor  was  ade¬ 
quate  for  the  ventilating  fan. 

All  of  this  equipment  was  made  automatic.  Whereas 
it  was  a  very  simple  job  to  put  float  switches  on  the 
pump  and  a  time  clock  on  the  fan  motor,  the  hoisting 
installation  presented  an  entirely  different  problem,  since 
the  safety  requirements  incorporated  in  the  Ohio  mine 
laws  had  to  be  fully  satisfied. 

In  the  rearrangement  of  the  hoist,  the  steam  engine 
was  disconnected  from  the  drum  and  a  motor  was  geared 
to  the  outside  of  the  drum.  Limit  switches  were  in¬ 
stalled  so  that  the  speed  of  the  cage  was  cut  to  one-half 
its  normal  speed  when  within  20  ft.  of  the  tipple  and 


ARRANGEMENT  OF  BUILDINGS  AT  THE  RURAL  MINE 


within  20  ft.  of  the  mine  level.  After  a  little  adjust¬ 
ment  the  cage  was  made  to  stop  exactly  at  the  track 
level  so  that  the  car  couW  be  run  off  smoothly.  Pro¬ 
vision  was  made  for  safety  by  installing  a  slack-cable 
switch  that  would  automatically  apply  the  motor  brake 
in  case  the  cable  broke  or  developed  too  much  slack.  A 
hand  brake  was  likewise  installed  so  that  it  could  be  oper¬ 
ated  by  the  man  on  the  tipple. 

As  arranged,  the  cage  is  hoisted  automatically,  as  is 
an  automatic  elevator  in  an  apartment  house,  and  is  de¬ 
signed  so  that  it  can  be  stopped  at  the  mine  level,  the 
ground  level,  the  dump  or  the  tipple,  or  at  any  interme¬ 
diate  point.  The  cage  is  operated  by  the  loader  at  the 
mine  level  and  by  the  man  on  the  tipple.  This  elimi¬ 
nated  three  engineers,  making  a  saving  of  $21.88  per 
day.  Boiler  repairs  amounted  to  approximately  $300 
per  year  with  the  old  equipment.  With  coal  figured  at 
$15  per  day,  the  use  of  electricity  has  accomplished  a  net 
saving  of  approximately  $7,000  per  year.  Since  the 
complete  installation  for  the  mine,  including  material  and 
labor,  cost  originally  about  $7,000,  the  Heimann  Coal 
Company  has  realized  a  return  of  100  per  cent  on  its 
investment  in  a  year’s  time.  Previously  the  mine  turned 
out  an  average  of  only  100  tons  of 
coal  a  day ;  under  the  present  arrange¬ 
ment  it  is  able  to  produce  125  tons  of 
coal  a  day  and  with  greater  ease  and 
using  fewer  men  than  before.  This 
increase  in  production  proved  an 
agreeable  surprise  to  the  mine  super¬ 
intendent,  who  was  at  first  very  much 
opposed  to  the  electrification  of  the 
equipment,  believing  that  it  could  not 
hoist  as  rapidly  or  as  satisfactorily  as 
by  the  use  of  steam  power.  There 
has  been  no  trouble  whatever  with  the 
motorized  equipment  and  the  latest 
advices  are  that  a  new  mine  is  shortly 
to  be  opened  for  which  a  duplicate 
installation  of  electrically  driven 
automatic  equipment  will  be  desired. 


Motor  is  geared  to  hoisting  drum,  which  has  time-limit  switch  on  one  end 
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Investment  Trusts  Help  Stabilize 
Utility  Markets 

Segregate  huge  reservoir  of  private  investors’ 
funds,  much  of  which  goes  into  public 
utility  industries 

By  Dr.  J.  M.  Chapman 

Assistant  Professor  of  Banking,  School  of  Business, 
Columbia  University 

AS  A  SOURCE  of  new  capital  in  finance  its  expan- 
-tVsion  and  as  a  stabilizing  influence  upon  security 
prices,  the  investment  trust,  although  a  relatively  new 
institution  in  the  United  States,  is  rapidly  assuming  a 
position  of  importance  to  public  utility  companies.  Not 
only  have  most  existing  investment  trusts  interested 
themselves  heavily  in  public  utility  securities  but  trusts 
have  been  formed  to  deal  exclusively  in  the  securities 
of  these  companies. 

An  authority  on  the  subject  has  stated  that  starting 
with  less  than  half  a  mil¬ 
lion  dollars  in  1924,  in¬ 
vestment  trusts  in  this 
country  now  have  assets 
of  more  than  $300,000,- 
000.  Another  authority 
places  the  figure  at  $500,- 
000,000.  It  has  recently 
been  announced  that 
British  investment  trusts 
have  holdings  of  $1,500,- 
000,000  of  securities  and 
that  they  add  new  invest¬ 
ments  to  the  extent  of 
something  like  $600,000,- 
000  a  year.  These  figures 
serve  to  illustrate  the  im¬ 
portance  that  investment 
trusts  in  the  United  States 
may  easily  assume  in  the  next  few  years  as  a  source  of 
credit  to  the  public  utility  and  other  industries  and  as  a 
stabilizing  factor,  since  commitments  are  of  considerable 
duration  in  the  majority  of  cases  rather  than  merely  quick 
turns  for  profit. 

The  development  of  investment  trusts  in  the  United 
States  has  taken  place  largely  within  the  past  five  years. 
Patterned  upon  similar  institutions  in  Great  Britain,  the 
United  States  trusts  have  been  adapted  to  the  particular 
needs  and  market  conditions  of  this  country.  The  prin¬ 
ciple  upon  which  they  are  built,  however,  is  the  same. 
They  are  nothing  more  or  less  than  companies  or  cor¬ 
porations  organized  to  profit  from  investments  in  a 
diversified  group  of  dividend-paying  securities,  the  profits 
arising  from  two  sources,  regular  dividends  and  appre¬ 
ciation  in  principal.  The  organization  may  be  either  cor¬ 
porate  or  trust  in  form.  In  the  most  common  type  the 
capital  stock  is  either  largely  or  partly  subscribed  for  by 
the  organizers  of  the  trust.  Preferred  stock  and  some¬ 
times  debentures  are  sold  to  the  public  and  the  funds 
thus  obtained  invested  in  selected  securities.  With  these 
securities  as  collateral,  the  trust  is  then  enabled  to  borrow 
additional  funds  from  the  commercial  banks  for  further 
investment.  Experience  has  shown  that  British  invest¬ 
ment  trusts  are  earning  from  10  to  16  per  cent  annually 
on  this  stock  with  comparatively  little  risk  to  the  in¬ 
vestors.  Some  of  the  new  investment  trusts  in  the 


United  States  have  demonstrated  their  ability  to  dupli¬ 
cate  such  a  record,  even  in  the  early  years  of  their 
existence. 

Since  neither  the  federal  nor  the  state  laws  in  general 
take  actual  cognizance  of  the  investment  trusts  in  the 
way  of  establishing  regulations,  certain  restrictions  are 
usually  adopted  by  the  company  itself  to  assure  safety 
for  the  investors’  funds.  They  relate  primarily  to  three 
matters — the  nature  and  security  of  the  obligations,  the 
standards  adopted  with  respect  to  the  earning  records 
of  companies  and  the  provisions  set  down  to  secure 
diversification.  The  following  restrictions,  set  forth  in 
the  prospectus  of  the  International  Securities  Trust  of 
America,  one  of  the  well-established  investment  trusts, 
are  typical  as  regards  the  standards  of  diversification 
prescribed  by  many  investment  trusts,  most  of  which 
have  definitely  restricted  purchases : 

1.  The  corporation  will  not  invest  its  funds  in  securities 
of  any  corporation  or  organization  unless  such  corporation 
or  organization  or  its  predecessor  has  been  established  for 
at  least  four  years  prior  to  such  investment. 

2.  Not  more  than  55 
per  cent  of  the  corpora¬ 
tion’s  funds  will  be  in¬ 
vested  at  any  one  time  in 
securities  originating  in 
Great  Britain  and  not 
more  than  35  per  cent  will 
be  invested  at  any  one 
time  in  securities  origi¬ 
nating  in  any  other  nation 
or  country  except  the 
United  States. 

3.  Not  more  than  10 
per  cent  of  the  corpora¬ 
tion’s  funds  will  be  in¬ 
vested  in  securities  repre¬ 
senting  any  one  distinct 
class  of  business  or  in¬ 
dustry. 

4.  Not  more  than  per  cent  of  the  corporation’s 
funds  will  be  invested  in  securities  of  any  one  obligor 
or  issuer  except  governmental  securities  and  not  more 
than  5  per  cent  thereof  will  be  invested  in  the  securities 
of  any  one  government  except  those  of  either  the  United 
States  of  America  or  Great  Britain. 

5.  The  corporation’s  funds  will  be  invested  in  at  least 
400  different  securities. 

6.  The  corporation  will  not  engage  in  any  promotion, 
business  management  or  business  financing,  and  will  con¬ 
fine  its  operations  to  the  investment  and  reinvestment  of 
its  resources  in  seasoned,  marketable  securities. 

The  spirit  of  the  last  clause  is  almost  universal  among 
investment  trusts,  it  being  the  accepted  policy  to  trade 
in  the  securities  of  governments,  corporations  or  com¬ 
panies  rather  than  of  assuming  control  by  the  purchase 
of  a  majority  of  the  stock.  Many  of  the  trusts  guide 
their  policy  according  to  the  operations  of  the  companies 
the  securities  of  which  they  hold  without  any  intention 
of  influencing  the  policies  of  such  companies.  The  direc¬ 
torates  are  generally  authorized  to  substitute  securities 
and  turn  over  investments  whenever  it  is  desirable  in  the 
interest  of  the  stockholders.  In  this  way  advantage  can 
be  taken  of  market  conditions  and  of  factors  relating  to 
the  operations  of  the  companies  concerned. 

One  of  the  outstanding  features  of  the  investment 
trust  is  the  exceptionally  low  operating  costs.  Statistics 


Gradual  extension  in  the  market  for 
public  utility  securities  is  an  important 
factor  in  the  future  •  growth  of  the  in¬ 
dustry.  The  investment  trust  movement, 
although  still  in  its  infancy,  promises  to 
be  a  factor  that  merits  consideration  in 
the  future.  Dr.  Chapman  shows  in  what 
way  the  movement  is  of  interest  to  the 
utility  executive  in  that  it  will  be  a  grad¬ 
ually  expanding  source  of  capital  for 
investment. 
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show  that  the  expenses  of  the  English  and  Scottish  in¬ 
vestment  trusts  range  from  0.27  to  0.63  of  1  per  cent  of 
the  issued  capitalization  of  the  company.  Although  few 
United  States  companies  have  been  able  to  duplicate  this 
record  with  regard  to  the  cost  of  operations,  the  most 
successful  trusts  have  very  low  operating  ratios. 

One  large  investment  trust  dealing  almost  exclusively 
in  public  utility  securities  is  the  Electric  Investors,  Inc., 
which  is  controlled  by  the  Electric  Bond  &  Share  group. 
This  company  has  a  minority  interest  in  31  of  the  coun¬ 
try’s  largest  public  utilities,  and  these  constitute  about 
83  per  cent  of  its  holdings,  or  something  in  excess  of 
$27,000,(XX).  The  investments  held  include  utilities  op¬ 
erating  in  practically  every  section  of  the  country  as  well 
as  abroad.  Practically  every  type  of  public  utility  is 
represented,  so  that  diversification  is  unusually  wide. 
The  lists  also  include  a  sprinkling  of  industrials.  Another 
organization,  the  United  States  Electric  Light  &  Power 
Shares,  Inc.,  was  recently  established  to  invest  exclu¬ 
sively  in  securities  of  United  States  light  and  power  com¬ 
panies.  Capital  has  recently  been  raised  by  this  company 
for  investment  in  utilities  operating,  it  is  stated,  in  every 
state  and  including  companies  serving  the  nation’s  50 
largest  cities.  Other  trusts  are  investing  huge  amounts 
of  new  money  in  these  securities  annually. 


Apart  from  the  companies  that  are  exclusively  or 
almost  exclusively  interested  in  utility  securities,  a  num¬ 
ber  have  invested  heavily  therein.  In  most  cases  the 
company’s  bylaws  stipulate  the  percentage  that  may  be 
invested  in  utilities ;  in  most  cases  it  is  relatively  high. 
In  the  case  of  American  Founders  Trust,  35  per  cent  of 
the  total  resources  is  the  limit  set.  International  Securi¬ 
ties  Trust  of  America  has  set  a  10  per  cent  limit  upon 
utility  holdings,  and  the  Second  International  Securities 
Trust  of  America  has  placed  the  limit  at  25  per  cent. 
Of  the  other  larger  investment  trusts,  some  have  and 
others  have  not  placed  a  limit  upon  the  volume  of  these 
securities. 

It  is  thus  evident  that  investment  trusts  are  relatively 
large  investors  in  public  utility  securities.  An  attempt  has 
been  made  to  ascertain  at  least  an  approximation  of  the 
total  of  public  utility  securities  held  at  the  present  time 
by  investment  trusts  in  the  United  States.  Figures  are 
not  obtainable  from  all  the  companies,  but  the  data  as¬ 
sembled  suggest  a  figure  in  the  neighborhood  of  $100,- 
000,000.  Although  this  is  not  a  large  percentage  of  the 
aggregate  of  public  utility  securities  outstanding,  the  total 
suggests  the  potential  importance  to  the  public  utility 
industry  of  a  movement  that  is  of  such  magnitude  al¬ 
though  still  only  in  its  infancy. 


Small  Heat  Applications  Open  Field  for  Larger  Units 

By  W.  H.  Snyder 

Wisconsin  Power  &  Light  Company,  Sheboygan,  WIs. 


Most  large  industrial  electric  heating  installations 
are  the  result  of  a  small  initial  application  which 
proves  its  merit  and  leads  to  more  extensive  use  of  elec¬ 
tric  heat  in  process  work.  Even  very  small  installations 
of  heating  load  are  worthy  of  serious  consideration,  as 
this  type  of  equipment  will  bring  a  desirable  load  and 
consume  more  kilowatt-hours  than  many  other  devices 
costing  a  great  deal  more  and  necessitating  much  more 
engineering  and  cost  of  installation  and  upkeep. 

The  Polar  Ware  Company  of  Sheboygan,  Wis., 
manufactures  high-grade  kitchen,  enamel  and  aluminum 
ware,  and  uses  oil  fuel  for  firing  the  enameling  furnaces, 
smelter  and  three  air  driers.  The  oil  for  this  heating  is 
contained  in  a  large  storage  tank,  which  is  heated  to  ap¬ 
proximately  125  deg.  by  steam  coils  placed  within  the 
tank.  During  the  warm  months  of  the  year  it  was  neces¬ 
sary  to  maintain  a  fire  in  the  boilers  for  the  sole  purpose 
of  heating  the  oil  during  the  night  period  of  operation. 
In  order  to  save  this  expense,  as  well  as  to  raise  the  heat 
of  the  oil.  General  Electric  immersion  heaters  were  in¬ 
stalled  in  the  pipe  line ;  this  raises  the  temperature  of  the 
oil  and  does  away  with  firemen  during  the  summer  nights 
and  enables  a  better  burning  of  the  fuel.  The  oil  enters 
the  heaters  at  125  deg.  and  with  5  kw.  connected  and 
controlled  thermostatically,  a  temperature  of  190  deg.  is 
maintained  constantly. 

Over  a  test  period  of  four  days  it  was  found  that 
approximately  1,000  gal.  of  oil  was  burned  per  day  in 
the  six  applications  already  mentioned  and  approximately 
1,000  gal.  of  oil  per  day  was  by-passed  after  being  heated 
and  returned  to  the  main  supply  tank.  With  this  four- 
day  test  only  300  kw.-hr.  was  consumed  by  the  heaters, 
which,  at  the  rate  obtained  on  power  service,  is  almost  a 
negligible  item  compared  with  the  savings  effected. 

It  is  estimated  that  this  installation,  costing  roughly 


THREE  2i-KW.  DOUBLE  “u”-SHAPED  IMMERSION  HEATERS 
HEAT  THE  OIL 


$100,  will  consume  between  2,000  and  3,000  kw.-hr.  per 
month,  which  compares  more  than  favorably  with  any 
other  type  of  load. 

On  account  of  the  success  of  this  installation,  the  Polar 
Ware  Company  is  contemplating  the  installation  of  a 
15-gal.  water  beater  and  also  some  electric  furnaces  for 
experimental  uses. 
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Letters  from  Our  Readers 

Shaded  Light  and  Refixturing  Campaigns 

To  the  Editor  of  the  Electrical  World: 

That  there  exists  need  for  great  improvement  in  the 
lighting  of  the  average  American  home  has  been  so 
evident  a  fact  to  all  who  appreciate  what  home  lighting 
might  be  if  properly  planned  that  many  dollars  have  been 
spent  in  the  past  five  years  by  various  interested  branches 
of  the  industry  in  trying  to  bring  about  an  improvement. 
A  point  has  now  been  reached  where  there  is  prospect 
that  this  expenditure  may  show  results.  The  kitchen¬ 
lighting  campaigns  as  carried  on  in  many  places  have  been 
the  entering  wedge,  and  the  refixturing  or  home-lighting 
campaign  movement  that  is  now  getting  fairly  under  way 
in  numerous  power-company  organizations  has  the  pos¬ 
sibility  of  great  good  or  evil  to  the  cause  of  better  light¬ 
ing  in  the  American  home. 

If  the  luminaires,  whether  fixtures  or  portables,  offered 
in  these  campaigns  are  of  correct  technical  design  as  well 
as  pleasing  in  appearance,  some  real  improvement  in  home 
lighting  can  be  expected  as  a  result.  If  the  new  lumi¬ 
naires  simply  continue  former  atrociously  glaring  methods 
of  lighting  in  a  new  dress,  the  effort  put  into  these  cam¬ 
paigns  might  better  be  spent  some  other  way.  Not  but 
that  it  is  entirely  in  order  for  the  fixture  manufacturer 
and  dealer  to  advocate  changing  of  fixtures  solely  for  the 
purpose  of  bringing  them  up  to  date  in  style,  and  even 
in  the  campaigns  of  the  power  companies  the  same  argu¬ 
ment  is  no  doubt  one  of  the  most  powerful  that  is  used ; 
but  so  much  more  can  be  accomplished  by  these  cam¬ 
paigns  than  merely  a  change  of  styles  that  any  power 
company  which  does  not  recognize  more  than  this  aspect 
of  the  campaign  is  losing  sight  of  both  its  own  and  its 
customers’  best  interests. 

For  example,  the  most  commonly  sold  fixture  for  the 
living  room  at  the  present  time  is  unfortunately  one  with 
unshaded  lamps.  To  sell  one  of  these  in  a  campaign  may 
improve  the  appearance  of  the  room  but  will  rarely  im¬ 
prove  the  lighting.  There  is  the  same  temptation  as 
before  to  leave  the  fixture  unlighted,  to  avoid  the  glare, 
and  to  depend  on  portables,  and  the  same  probability  that 
the  sockets  will  be  found  only  partly  filled  after  the  fix¬ 
ture  has  been  in  use  two  years.  The  company  is  not 
getting  the  revenue  and  the  customer  is  not  getting  the 
improved  lighting  service  that  should  be  the  result  of  a 
change  of  this  kind. 

Another  misconception  in  the  selection  of  luminaires 
for  a  campaign  like  this  is  due  to  an  overdose  of  the 
slogan  “shaded  light.”  Shading  is  for  reduction  of  glare 
and  for  ornament,  but  its  legitimate  use  does  not  consist 
in  selecting  a  luminaire  of  high  wattage  for  the  sole  pur¬ 
pose  of  boosting  the  consumer’s  bill  and  then  surrounding 
the  lamps  with  glass  of  such  heavy  absorption  that  the 
glare  is  reduced  to  a  tolerable  point.  To  be  sure,  this 
method  has  been  pursued  many  times  in  the  past  by  the 
unintelligent,  but  a  great  power  company  with  the  best  of 
expert  advice  at  its  command  and  with  executives  who 
are  supposed  to  have  at  least  a  little  knowledge  of  the 
principles  of  illumination  does  not  properly  belong  to 
this  class.  While  ornament  is  often  secondary  to  effi¬ 
ciency  in  home  lighting,  there  should  be  a  reasonable 
regard  for  “chasing  gloom”  as  well  as  for  “chasing 
glare,”  and  “chasing  gloom”  is  not  likely  to  be  accom¬ 


plished  when  so  large  a  part  of  the  generated  light  is 
wasted  in  this  way.  Up  to  the  present  time  most  of  the 
fixtures  for  home  lighting  which  rate  high  as  to  freedom 
from  glare  and  illuminating  efficiency,  and  are  at  the 
same  time  designed  to  prevent  the  use  of  lamps  of  too 
low  wattage  to  give  good  results,  are  of  designs  which 
make  considerable  use  of  indirect  or  diffused  light  by 
reflection  from  the  ceiling. 

This  statement,  of  course,  does  not  apply  to  portables 
or  certain  types  of  dining-table  fixtures  where  properly 
shaded  downward  light  is  the  principal  result.  The 
Illuminating  Engineering  Society’s  specifications  for  resi¬ 
dence  luminaires  now  offer  methods  of  rating  which  are 
considerably  more  definite  and  authoritative  than  any¬ 
thing  we  have  had  in  the  past,  and  if  power  companies 
use  these  as  a  guide  in  making  selections  of  luminaires 
for  use  in  these  campaigns,  the  cause  of  good  lighting  in 
the  American  home  is  likely  to  be  more  advanced  by  these 
campaigns  than  by  anything  that  has  happened  for  many 
years.  The  good  work  is  already  under  way  in  numerous 
communities.  J.  R.  Cravath. 

San  Francisco,  Cal. 

Do  Central  Stations  Neglect  a  Major  Source 
of  Good  or  Bad  Public  Relations? 

To  the  Editor  of  the  Electrical  World: 

The  writer  is  not  a  member  of  the  public  utility  in¬ 
dustry  but  feels  very  sympathetically  toward  it  and 
toward  its  problems.  A  recent  personal  experience  may 
therefore  point  a  moral  to  central-station  companies.  Our 
family  has  just  moved  into  a  new  home.  A  week  before 
we  moved  I  wrote  the  local  electric  light  company  and 
asked  to  have  service  connected  on  the  day  we  moved. 
Back  came  a  printed  postal  saying  that  my  request  had 
been  received  and  would  be  taken  care  of. 

Came  the  day  we  moved.  No  electricity  had  been  con¬ 
nected.  We  telephoned  the  electric  light  company.  Its 
staff  promised  to  investigate.  Later  they  told  us  to  get 
in  touch  with  the  electrical  contractor  who  had  wired  the 
house.  The  contractor  suggested  that  we  get  in  touch 
with  the  lighting  fixture  supply  house,  which  had  not  yet 
installed  all  the  fixtures.  The  lighting  fixture  supply 
house  admitted  that  all  the  fixtures  had  not  been  installed 
but  insisted  we  could  get  electric  service  just  the  same 
and  suggested  we  telephone  the  contractor.  The  con¬ 
tractor  suggested  another  talk  with  the  lighting  company, 
which  in  turn  suggested  that  the  electrical  contractor  get 
busy  and  have  the  wiring  inspected. 

So  on  back  and  forth  for  a  week  and  no  electric  service, 
much  to  our  discomfort  and  annoyance.  That  week  with¬ 
out  service  taught  our  whole  family  much  about  the 
value  of  electricity  in  the  home.  But  it  also  set  the 
writer  wondering  if  central-station  companies  are  paying 
enough  attention  to  a  major  source  of  good  or  bad  public 
relations — speed  or  delay  in  connecting  up  newly  wired 
homes.  Irrespective  of  who  is  to  blame  for  delay  in 
connecting  electric  service,  be  it  the  contractor,  the  inspec¬ 
tor  or  the  central-station  company,  the  tendency  is  to 
blame  the  lighting  company.  Certainly  it  will  pay  any 
central-station  company  in  improved  public  relations  to 
use  as  much  man  power,  exert  as  much  energy  and  take 
as  much  trouble  as  is  necessary  to  connect  up  new  domes¬ 
tic  customers  in  the  shortest  possible  time.  First  impres¬ 
sions  count,  and  quick  service  from  the  local  lighting 
company  makes  a  lasting  impression  on  the  new  customer. 

Arthur  P.  Hirose. 

[Many  utilities  recognize  the  opportunity  and  have  men  who 
press  along  inspections  so  service  can  be  provided. — Editor.] 
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Hydro-Electric  Development 
and  Steam  Equipment 

Methods  of  Controlling  Flow  of 
IVater.—'F.  Johnstone  Taylor. — The 
author  describes  the  fundamental  con¬ 
siderations  involved  in  the  various  types 
of  apparatus  employed  in  dams  for  regu¬ 
lating  the  flow  of  water,  the  limitations 
and  hydraulic  conditions  of  the  solid 
weir,  the  various  features  of  multiple- 
arch  dams  and  the  several  related  de¬ 
vices  for  accomplishing  the  desired  re¬ 
sults. —  Canadian  Engineer,  Nov.  1, 
1927. 

Pulverized-Fuel  Plants. — Leonard  C. 
Harvey. — The  economic  possibilities  of 
pulverized  fuel  for  power-house  applica¬ 
tions  lie  not  alone  with  the  central  sys¬ 
tem  but  with  the  recently  developed,  self- 
contained  unit  system,  according  to  the 
author.  For  superpower-station  pur¬ 
poses  the  central  system  is  advocated, 
but  for  smaller  power  stations  the  unit 
pulverizers  may  be  more  suitable.  Prog¬ 
ress  with  the  latter  has  been  due  to  re¬ 
duction  in  equipment  expense,  cost  of 
maintenance  of  mill  parts  and  power 
consumption  and  to  the  introduction  of 
turbulent  mixing  of  fuel  and  air  sup¬ 
plies.  The  installations  incorporated  in 
a  number  of  representative  power 
houses,  with  particular  reference  to  the 
types  of  coal-preparation  devices,  are 
mentioned.  The  value  of  the  unit  sys¬ 
tem  is  said  to  rest  upon  lower  invest¬ 
ment  costs  due  to  elimination  of  storage 
bins,  driers,  separators,  and  transport 
systems,  equal  furnace  efficiencies  with 
less  operating  and  maintenance  labor, 
greater  simplicity  of  installation  and 
cleaner,  quieter  and  probably  safer  oper¬ 
ation.  The  author  concludes  that  for 
general  application,  as  in  smaller  fuel 
stations,  where  pulverized  fuel  shows 
definite  and  valuable  advantages,  the 
self-contained  unit  system  calls  for  very 
close  consideration.  Unit  machines 
which  are  readily  installed  and  require 
no  separate  housing  or  transport  sys¬ 
tems  deal  with  undried  fuel  and  coal  of 
any  available  quality. — World  Power 
(England),  November,  1927. 


Transmission,  Substations  and 
Distribution 

Aerial  Survey  Locates  Power  Line. — 
Aerial  photography  has  been  success¬ 
fully  used  by  the  Hydro-Electric  Power 
Commission  of  Ontario  in  locating  the 
route  and  in  the  purchase  of  easements 
for  the  200-mile,  220,000-volt  transmis¬ 
sion  line  now  under  construction  be¬ 
tween  Fitzroy  Harbor,  on  the  Ottawa 
River,  and  Toronto.  The  procedure  fol¬ 
lowed  in  locating  the  line  is  described 
at  great  length,  from  the  original  layout 
upon  the  best  available  maps,  through 
the  actual  aerial  survey,  and  terminating 
in  the  co-ordination  of  the  prints  ob¬ 
tained.  Among  the  advantages  dis¬ 


cerned  in  the  use  of  this  method  of 
survey  are  the  practical  elimination  of 
preliminary  field  surveys  ordinarily  ac¬ 
complished  at  considerable  expense ;  that 
hills  of  various  kinds  may  be  clearly  and 
rapidly  discerned  from  an  examination 
of  the  prints,  that  features  of  the  terrain 
which  are  affected  or  susceptible  to  the 
action  of  rainstorms,  washouts,  etc.  may 
be  readily  located,  and  reduction  of  the 
time  and  effort  necessary  to  acquire  the 
preliminary  information  involved  in  ob¬ 
taining  easements.  A  permanent  record 
of  the  territory  through  which  the  line 
must  pass  is  obtained,  and  this  record 
may  prove  of  tremendous  value  in  elimi¬ 
nating  future  surveys  and  analyses.  A 
stereoscopic  feature,  when  employed, 
permits  an  accurate  estimate  of  the 
growth  density  of  the  timber  land 
through  which  a  line  must  pass  and  a 
very  fair  idea  of  the  grades  involved. — 
Electrical  News  (Canada),  Oct.  15, 
1927. 

Measuring  Time  Lag  on  Substation 
Fuses. — J.  W.  Dunfield  and  L.  D. 
Mahoney. — The  authors  have  endeav¬ 
ored  to  investigate  by  means  of  a  com- 


Per  Cent  Load 


TIME-LAG  CHARACTERISTICS  OF 
DIFFERENT  FUSES 


prehensive  series  of  tests  carried  out 
under  operating  conditions  the  tendency 
of  the  ordinary  cut-out  to  fail  to  func¬ 
tion  at  its  rated  load  unless  great  care 
is  exercised  in  installing  the  fusing  ma¬ 
terial.  The  authors  conclude  that  cop¬ 
per  wire  of  suitable  size  is  the  best  all- 
around  fuse  wire  for  use  in  standard 
cut-outs,  though  it  should  be  carefully 
made  up,  doubled  and  twisted,  and  that 
the  ordinary  fuse  cut-out  is  unreliable 
inasmuch  as  the  smaller  fuses  will  not 
blow  until  about  175  per  cent  current  is 
on  the  fuse;  that,  in  order  to  overcome 
the  time  lag  and  the  trouble  between 
high-tension  and  low-tension  fuses  in 
such  cases,  the  high-tension  fuses  should 
not  be  less  than  35  amp.  and  that  the 
low-tension  size  should  be  fused  a.s 
lightlji  as  reasonable,  not  over  0.5  amp. 
per  phase  per  kva.  capacity  of  substa¬ 
tions.  The  accompanying  figure  illus¬ 
trates  some  of  the  time  delay  features 
of  fusing  equipment  as  encountered  in 
the  several  tests.  —  Electrical  News 
(Canada),  Nov.  1,  1927, 


Generation,  Control, 
Switching  and  Protection 

Calculation  of  Air  Cooling  for  Gen¬ 
erators  and  Transformers. — M.  Hot- 
TINGER. — Electric  generators  dissipate 
approximately  5  per  cent,  and  trans¬ 
formers  3  per  cent  to  0.5  per  cent  of 
their  output  in  the  form  of  heat,  accord¬ 
ing  to  the  author.  To  avoid  overheat¬ 
ing,  this  quantity  of  heat  must  be  car¬ 
ried  away.  If  air  cooling  is  resorted 
to,  natural  draft  or  artificially  enforced 
draft  should  be  sufficiently  effective  to 
deal  with  the  specific  amount  of  hourly 
produced  heat.  With  simple  formulas, 
accompanied  by  well-chosen  practical 
values,  the  author  shows  how  to  com¬ 
pute  the  necessary  size  of  air  ducts,  in¬ 
take  and  discharge  openings  for  any  size 
of  generator  or  transformer.  Loss  co¬ 
efficients  are  given  for  bends  in  the 
canals  or  restrictions,  and  equations 
indicate  how  to  calculate  the  size  of 
ventilator  required  for  forced  draft. — 
Bulletin  de  V Association  Suisse  des 
Electriciens,  October,  1927. 

Overvoltages  on  T  ransformers. — J. 
Kopeliovitch.  —  The  results  obtained 
by  theoretical  and  experimental  research 
work  in  an  investigation  of  over¬ 
voltages  due  to  switching  of  trans¬ 
formers  at  no  load.  The  physical  causes 
of  these  higher-than-normal  voltages 
are  the  sudden  interruption  of  the 
magnetizing  current,  the  reforming  of 
the  opening  arc  and  the  oscillations  due 
to  the  arc  itself.  Many  tests  were  made 
to  establish  the  influence  of  the  iron 
saturation,  the  operating  frequency,  the 
opening  speed  of  the  circuit  breaker  and 
the  number  of  breaks  per  phase  upon 
the  amplitude  of  the  resulting  over¬ 
voltage.  The  results  of  an  additional 
series  of  tests  illustrate  the  beneficial 
influence  of  a  resistance  step  breaker. 
To  excess  voltages  caused  on  trans¬ 
formers  by  the  disconnection  of  un¬ 
loaded  transmission  lines  particular  at¬ 
tention  is  given.  It  is  demonstrated 
that  step  resistance  switches,  combined 
with  multibreaks  on  each  phase,  and 
quick  operation  will  reduce  materially 
overvoltages  due  to  arc  formation. — 
Bulletin  de  ^Association  Suisse  des 
Electriciens.  September,  1927. 


Units,  Measurements  and 
Instruments 

Bridge-Type  Vacuum-Tube  Voltme¬ 
ter. — Isamu  Yamamoto  and  Kigoshi 
Morita. — A  new  type  of  vacuum-tube 
voltmeter  designed  by  the  authors  for 
the  purpose  of  measuring  very  small 
alternating  voltages  is  discussed  in  this 
article.  The  device  consists  of  a  bal¬ 
anced  high-resistance  bridge,  two  sym¬ 
metrically  placed  triode  rectifiers  and  a 
D’Arsonval-type  galvanometer.  The  ap¬ 
plication  of  a  small  voltage  to  one  cor- 
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ner  of  the  bridge  and  of  an  auxiliary 
voltage  of  the  same  frequency  to  another 
corner  will  cause  the  galvanometer  to 
give  the  deflection  proportional  to  the 
scalar  product  of  these  two  voltages. 
The  voltage  sensitivity  of  this  voltmeter 
arrangement  may  be  varied  by  choosing 
the  auxiliary  voltage  over  a  wide  range, 
the  maximum  sensitivity  obtainable  be¬ 
ing  2.4  mm.  for  one  millivolt.  The  ad¬ 
vantages  of  the  arrangement  are  por¬ 
tability,  ease  in  handling  and  high  sen¬ 
sitivity.  A  shortcoming  of  the  device  is 
the  slight  instability  of  the  zero  position 
of  the  galvanometer.  It  is  stated  that 
this  apparatus  may  be  used  conveniently 
for  the  precise  comparison  of  high- 
frequency  currents  and  that  differences 
of  but  one-tenth  of  a  cycle  may  be  read¬ 
ily  detected. — Journal  of  Institute  of 
Electrical  Engineers  of  Japan,  Novem¬ 
ber,  1927. 


Illumination 

The  Mechanical  Strength  of  Metal- 
Filament  Electric  Lamps.  —  F.  Mur- 
GATROYD. — The  author  has  endeavored 
to  deal  with  the  subject  of  mechanical 
strength  of  electric  lamps  from  the 
user’s  point  of  view  and  has  supported 
many  of  his  statements  and  conclusions 
by  experimental  data.  A  brief  review 
is  offered  of  light  efficiency  in  connec¬ 
tion  with  these  lamps,  and  the  use  of 
inert  gases,  spiral  filaments  and  anti¬ 
vibration  fittings  is  discussed  to  some 
extent.  It  is  stated  that  the  strength  of 
the  complete  lamp  depends  upon  a  num¬ 
ber  of  factors,  but  the  main  and  most 
essential  one  is  the  nature  of  the  metal 
filament,  while  the  general  construction 
of  the  lamp  and  the  method  of  filament 
support  are  secondary.  The  exposition 
accordingly  centers  upon  the  grain 
growth  and  size  in  the  crystalline  struc¬ 
ture  of  the  tungsten  filament,  and  a  dis¬ 
cussion  of  the  fundamental  weaknesses 
of  the  material  is  offered.  The  effect  of 
stress  upon  deformation  and  tempera¬ 
ture  has  been  considered,  and  vibration 
is  considered  to  offer  an  unbalancing 
factor  in  such  determinations.  The 
main  effect  of  vibration  is  to  produce 
fatigue,  so  that  the  metal  fractures  more 
readily.  It  is  also  stated  that  vibration 
may  bring  about  a  modification  of 
crystal  orientation  and  that  the  tempera¬ 
ture  and  initial  grain  size  may  be 
affected  by  such  action.  The  transition 
temperature  of  tungsten  receives  atten¬ 
tion.  As  a  result  of  these  tests  the 
author  concludes  that  the  main  facts 
established  are  that  a  lamp  is  weaker 
when  burning  than  when  cold,  that  gas 
does  not  add  to  the  strength  of  a  gas- 
filled  famp,  that  spiral  filaments  are  not 
necessarily  stronger  than  -  straight  ones, 
and  that  the  chief  factor  is  the  structure 
of  the  filament  material.  Until  the  ob¬ 
jections  attendant  upon  the  use  of  spiral- 
formed  filaments  are  overcome  it  is  not 
anticipated  that  in  the  smaller  lamps 
any  other  than  straight  wires  will  be 
us^.  It  is  stated  that  greater  resistance 
to  shock  might  be  obtained  by  redesign¬ 
ing  the  filament  mount  slightly  so  that 
the  distance  between  adjacent  lengths 
may  be  increased  or  the  distance  be¬ 


tween  top  and  bottom  supports  may  be 
decreased.  —  Engineering  {England), 
Nov.  4,  1927. 


Motors  and  Control 

Parasitic  Current  Losses  in  Bar- 
Wound  Direct-Current  Armatures.  — 
F.  W.  Carter. — A  discussion  is  offered 
of  the  nature  of  the  parasitic  current 
set  up  in  an  armature  bar  upon  reversal 
of  the  current  by  the  commutator,  and 
an  indication  is  given  as  to  how  the 
additional  loss  in  the  bar  due  to  this 
current  may  be  determined  as  a  fraction 
of  the  loss  due  to  the  effective  current. 
The  discussion  is  almost  entirely  mathe¬ 
matical.  The  author  states  that  when 
an  armature  winding  is  composed  of 
deep  bars  embedded  in  slots  and  a  cur¬ 
rent  in  the  bars  produces  a  magnetic 
field  crossing  the  slots  it  is  apparent 
that  the  lower  portion  of  the  bar  is 
encircled  by  a  greater  amount  of  flux 
than  the  upper  portion.  Any  change  in 
the  current  carried  by  the  bar  is  resisted 
to  a  greater  extent  at  the  bottom  of  the 
bar  than  at  the  top,  and  the  latter  por¬ 
tion  is  accordingly  most  affected  by 
fluctuation  of  the  current.  During  com¬ 
mutation,  for  example,  the  reverse  cur¬ 
rent  appears  first  at  the  top  of  the  bar, 
and  the  resistance  loss  is  therefore 
greater  than  would  have  been  the  case 
had  the  current  been  distributed  evenly 
over  the  section.  The  present  investi¬ 
gation  may  be  regarded  as  an  applica¬ 
tion  of  Field’s  analysis.  The  assump¬ 
tion  is  made  that  reversal  takes  place 
at  a  uniform  rate.  The  variation  of 
current  with  time  is  accordingly  as¬ 
sumed  to  follow  the  form  of  the  curve. 
Calculations  are  carried  to  a  conclusion 
for  a  specific  example. — Journal  of  In¬ 
stitution  of  Electrical  Engineers  (Eng¬ 
land),  November,  1927. 


Heat  Applications  and 
Material  Handling 

Large  Carbide  Furnate. — P  Bergeon. 
— Arc  furnaces  of  large  capacity  are 
usually  made  with  a  number  of  movable 
electrodes,  because  it  has  been  found 
difficult  to  concentrate  more  than  2,000 
kw.  in  one  electrode.  A  6,000-kw.  fur¬ 
nace  with  three  electrodes  or  a  12,000- 
kw.  type  with  six  electrodes  is  stated 
to  be  standard  practice.  Electrical  and 
mechanical  complications,  combined 
with  crowded  space  where  freedom  for 
action  would  be  desirable,  are  the  dis¬ 
advantages  of  the  multiple-type  fur¬ 
naces.  A  French  designer  has  succeeded 
in  constructing  a  single-phase  furnace 
with  only  one  movable  electrode  for  ca¬ 
pacities  between  5,000  kw.  and  25,000 
kw.  A  6,000-kw.  carbide  furnace  of  this 
type  operating  in  a  French  plant  is 
described.  The  trough  of  the  furnace 
carries  the  bottom  electrode,  while  a 
specially  built  8-ft.  diameter  round- 
carbon  cylinder  forms  the  movable  cen¬ 
ter  electrode.  A  50-cycle  current  of 
110,000  amp.  flows  normally  through  the 
arc.  Very  carefully  interlaced  cables, 
with  their  short  run  owing  to  the  plac¬ 
ing  of  the  transformer  directly  below  the 


furnace,  are  responsible  for  the  unusu¬ 
ally  favorable  power  factor  of  0.95  of 
this  installation.  A  consumption  of 
3,000  kw.hr.  per  metric  ton  of  calcium 
carbide  has  been  achieved.  —  Revue 
Ginerale  de  VElectricite,  Nov.  12,  1927. 


Electrophysics,  Electrochem¬ 
istry  and  Batteries 

On  Electrets. — Edwin  P.  Adams. — 
The  study  of  permanently  polarized 
dielectrics  has  been  undertaken  by  sev¬ 
eral  investigators.  The  author  has 
endeavored  to  amplify  the  original  de¬ 
termination  made  by  Eguchi,  in  which 
he  discovered  that  mixtures  of  certain 
waxes  when  allowed  to  solidify  from 
a  molten  state  in  a  strong  electric  field 
appear  to  possess  permanently  polarized 
characteristics.  A  number  of  determi¬ 
nations  were  made  in  an  effort  to  in¬ 
vestigate  the  permanency  of  this  effect 
and  the  various  factors  which  produce 
and  alter  the  situation.  The  author 
concludes  that  the  evidence  developed 
in  this  article  indicates  that  the  so- 
called  permanent  electrets  are  not  per¬ 
manent,  but  that  their  polarization  de¬ 
cays  with  time.  In  room  temperatures 
this  decay  is  too  slow  to  be  observed 
directly,  but  it  is  the  decay  of  polariza¬ 
tion  that  at  least  in  part  accounts  for 
the  presence  of  the  free  charges  that 
are  always  observed.  At  higher  tem¬ 
peratures  the  results  that  have  been 
obtained  are  consistent  with  a  view 
that  the  rate  of  decay  and  the  polariza¬ 
tion  increase  very  rapidly  with  the 
temperature,  so  much  so  that  the 
polarization  may  be  almost  completely 
destroyed  at  a  temperature  which  is  not 
high  enough  to  cause  any  appreciable 
softening  of  the  waxes  that  form  the 
substance  of  the  electrets.  In  accord¬ 
ance  with  the  hypothesis  of  Lord  Kel¬ 
vin  regarding  the  cause  of  pyro-elec¬ 
tricity,  these  electrets  have  been  shown 
to  possess  the  pyro-electric  property. 
The  piezo-electric  effect  which  always 
.nccompanies  the  pyro-electric  property 
is  also  shown  to  be  present. — Journal 
of  Franklin  Society,  October,  1927. 


Miscellaneous 

Symbols  for  Heat  and  Thermo¬ 
dynamics.  —  The  scientific  and  engi¬ 
neering  symbols  and  abbreviations  ten¬ 
tatively  proposed  as  an  American 
standard  and  prepared  by  the  sub¬ 
committee  of  the  sectional  committee 
on  scientific  and  engineering  symbols 
has  been  presented  for  discussion.  In 
carrying  out  its  work  the  sub-committee 
has  studied  lists  of  symbols  pertaining 
to  this  subject  which  have  been  issued 
by  other  engineering  organizations  in 
this  country  and  abroad,  and  in  com¬ 
piling  this  tentative  list  the  symbols 
relating  to  the  subject  of  heat  trans¬ 
mission  have  been  omitted  pending  the 
publication  of  the  report  of  the  Na¬ 
tional  Research  Council  committee  on 
heat  transmission.  This  propos^ 
standard  is  now  being  issued  for  criti¬ 
cism  and  comments. — Report  of  Amer¬ 
ican  Engineering  Standards  Committee. 
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News  of  the  Industry 


Big  Plant  for  Wilmington 

American  Gas  &  Electric  and  American 
Electric  Power  Will  Build  Joint  Sta¬ 
tion  on  Delaware  Opposite  City — 
Ultimate  Rating  400,000  Kw. 

ANNOUNCEMENT  has  just  been 
xxmade  by  Stevens  &  Wood,  Inc.,  of 
120  Broadway,  New  York,  that  they 
have  signed  a  contract  covering  the  de¬ 
sign  and  construction  of  a  steam-electric 
power  station  on  the  Delaware  River, 
opposite  Wilmington,  Del.,  to  be  known 
as  the  “Deep  Water”  station.  It  will 
be  jointly  owned  by  the  American  Gas 
&  Electric  Company  and  the  American 
Electric  Power  Corporation  and  will  sup¬ 
ply  power  for  the  Atlantic  City  Electric 
Company  and  the  Delaware  Electric 
Power  Company,  formerly  the  Wil¬ 
mington  &  Philadelphia  Traction  Com¬ 
pany,  which  are  respectively  subsidiary 
companies  of  the  holding  companies  first 
mentioned. 

The  plant  will  be  built  on  the  New 
Jersey  side  of  the  Delaware  River  at 
Deep  Water  Point.  It  will  be  desigfned 
for  an  ultimate  capacity  of  about  400,- 
000  kw.,  it  being  probable  that  the 
initial  installation  will  consist  of  two 
units,  each  rated  at  approximately  50,- 
000  kw.  In  designing  this  plant  con¬ 
sideration  is  being  given  to  the  use  of 
1,200-lb.  boiler  pressure.  It  is  expected 
that  the  station  will  be  ready  for  com¬ 
mercial  service  about  the  end  of  1929. 


Indiana-Michigan  systems  was  the  only 
weakness  reported.  This  interconnec¬ 
tion  exceeded  in  length  the  interconnec¬ 
tion  between  Chicago  and  Boston  estab¬ 
lished  a  year  ago  (Electrical  World, 
Nov.  27,  1926,  page  1131)  and  was  a 
more  valid  accomplishment  in  that  no 
frequency  changers  intervened. 


Edison  Medal  to  Coolidge 

Contributions  to  Incandescent  Electric 
Lighting  and  the  X-Ray  Art  Bring 
Coveted  Award  to  General  Electric 
Company  Research  Engineer 

AWARD  of  the  Edison  medal  to  Dr. 

William  D.  Coolidge,  assistant  di¬ 
rector  of  the  research  laboratory  of  the 
General  Electric  Company,  “for  his 
contributions  to  the  incandescent  elec- 


Interconnection  Experiment, 
Chicago  to  Pensacola 

For  about  fifteen  minutes  on  Satur¬ 
day,  Dec.  3,  there  was  established  a 
complete  electrical  connection  from  Chi¬ 
cago  to  Pensacola,  Fla.,  over  lines  span¬ 
ning  a  distance  of  approximately  1,000 
miles.  Particulars  of  this  experiment 
have  just  become  available.  No  power 
transmission  occurred,  but  the  systems 
proved  very  stable.  The  connection  was 
from  the  Commonwealth  Edison  Com¬ 
pany  system  to  the  Indiana  &  Michigan 
property  of  the  American  Gas  &  Elec¬ 
tric  Company,  thence  through  Ohio  to 
the  Appalachian  system  in  West  Vir¬ 
ginia  and  on  to  Kingsport,  Tenn.  From 
Kingsport,  through  the  Tennessee  East¬ 
ern  Electric  Company,  the  connection 
was  with  the  Knoxville  (Tenn.)  system 
and  thence  south  through  the  Alabama 
Power  Company’s  lines  to  Pensacola. 

This  connection  was  made  possible 
by  the  recent  completion  of  the  132-kv. 
line  to  Kingsport  from  Logan,  W.  Va., 
and  Saitville,  Va.  (see  Electrical 
World  for  Oct.  8,  page  752)  and  of  a 
132/1 10-kv.,  25,(X)0-kw.  tie-in  with  the 
system  in  eastern  Tennessee.  A  10,000- 
kw.  swing  on  the  light  66-kv.  tie  line 
between  the  Commonwealth  Edison  and 


W.  D  COOLIDGE 

trie  lighting  and  the  X-ray  arts,”  was 
announced  on  Wednesday  by  the  Edison 
medal  committee  of  the  American  Insti¬ 
tute  of  Electrical  Engineers. 

William  David  Coolidge.  physical 
chemist,  was  born  in  Hudson,  Mass., 
Oct.  23,  1873.  He  is  a  graduate  of  the 
Massachusetts  Institute  of  Technology 
and  of  the  University  of  Leipzig  and 
has  been  assistant  in  physics,  instructor 
in  physical  chemistry  and  assistant  pro¬ 
fessor  of  physico-chemical  research  at 
the  Massachusetts  Institute  of  Tech¬ 
nology.  Dr.  Coolidge  became  associated 
with  the  General  Electric  Company  in 
1905  and  became  assistant  director  of 
the  research  laboratory  in  1908.  He 
was  awarded  the  Rumford  medal  in 
1914  for  the  invention  and  applications 
of  ductile  tungsten.  He  is  a  member  of 
many  scientific  bodies,  including  radio¬ 
logical  societies  in  Europe.  . 


No  Westinghouse  Electric 
Chairman  Yet  Selected 

Denial  by  Matthew  C.  Brush  of  a 
report  that  he  would  succeed  the  late 
Guy  E.  Tripp  as  chairman  of  the  West¬ 
inghouse  Electric  &  Manufacturing 
Company  has  been  followed  by  an  au¬ 
thoritative  statement  from  the  Westing- 
house  office  that  Mr.  Brush  had  not 
been  considered  for  this  position  and 
that  no  particular  person  was  as  yet  in 
view  for  the  chairmanship.  It  is  stated, 
furthermore,  that  a  rumor  to  the  effect 
that  an  internal  contest  has  arisen  re¬ 
garding  the  chairmanship  is  entirely 
without  foundation  and  that  no  conflict 
of  interests  exists. 


Plans  for  Electrification  of 
“Narrow-Gage”  Road 

Plans  for  the  electrification  of  the 
Boston,  Revere  Beach  &  Lynn  Rail¬ 
road,  commonly  known  as  the  “Narrow- 
Gage,”  at  a  cost  of  more  than  $1,000,000, 
are  announced  by  Hemphill  &  Wells, 
New  York,  who  are  financially  inter¬ 
ested.  The  project,  which  will  require 
the  approval  of  the  Department  of 
Public  Utilities  of  Massachusetts,  in¬ 
volves  the  construction  of  two  substa¬ 
tions  and  one  portable  substation  to 
distribute  electrical  energy,  the  con¬ 
struction  of  an  overhead  system  of 
catenary  type  with  600  volts  direct- 
current  supply,  the  reconstruction  of 
rolling  stock,  the  present  passenger  cars 
to  be  transformed  into  cars  of  “de  luxe” 
type  and  equipped  with  50-hp.  General 
Electric  motors,  two  to  each  car,  and 
modernization  of  all  terminals.  The 
automatic  prepayment  fare  system  will 
be  installed  and  flexible  service  main¬ 
tained  to  meet  the  demands  of  heavy 
traffic.  The  narrow  gage  will  be  re¬ 
tained,  three  feet  for  the  entire  system 
of  34  miles.  It  is  expected  that  the 
work  will  be  completed  within  nine  or 
ten  months. 

Cleveland  Electric  Illuminat¬ 
ing  to  Install  New  Unit 

Increasing  demand  for  electricity  due 
to  the  development  of  the  Greater 
Qeveland  district  will  be  met  by  an  in¬ 
crease  of  35,000  kw.  in  the  generating 
capacity  of  the  Cleveland  Electric 
Illuminating  Company’s  system  in  1928. 
A  new  turbo-generator  of  this  rating 
will  be  installed  at  Avon  station,  bring¬ 
ing  the  installed  capacity  of  the  plant 
up  to  105,000  kw.  Preliminary  w'ork 
for  the  installation  of  the  new  unit  has 
just  been  started,  and  it  is  expected  to 
be  in  operation  on  or  about  Aug.  1. 

The  new  unit  will  occupy  berth  No.  3 
in  the  Avon  plant,  leaving  room  in  the 
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present  building  for  the  installation  of 
only  one  more  turbo-generator.  The 
new  generator  will  be  similar  in  design 
to  units  No.  1  and  No.  2.  With  it  will 
be  installed  two  additional  boilers  of 
the  Sterling  twin  type,  with  a  rating  of 
3,060  hp.  each  and  capable  of  being 
operated  at  three  times  this  rating. 
Another  stacK  will  be  constructed,  simi¬ 
lar  in  appearance  to  the  two  which  now 
surmount  the  building.  The  stack  will 
be  17  ft.  in  diameter  and  will  rise  175  ft. 
above  the  roof  of  the  building,  or  305  ft. 
above  the  ground  level.  Two  15-ton 
coal-pulverizing  mills  with  accessory 
equipment  will  also  be  installed. 

When  this  turbo-generator  goes  into 
operation  next  August,  it  will  bring  the 
total  generating  capacity  of  Avon  sta¬ 
tion  and  Lake  Shore  station,  which  are 
interconnected,  to  476,350  kw. 


Lafayette  Meetings  Score 
Great  Success 

Great  Lakes  Engineering  Section  and 
National  Meter  Committee  Attract 
350  Men  —  Purdue  University  and 
Duncan  Company  Joint  Hosts 

AN  EXTRAORDINARILY  success- 
Xxful  series  of  meetings  of  the  com¬ 
mittees  of  the  Great  Lakes  Engineering 
.Section  and  of  the  national  meter  com¬ 
mittee  of  the  National  Electric  Light 
Association  held  at  Lafayette,  Ind.,  last 
week  could,  from  the  standpoint  of  at¬ 
tendance — more  than  350 — ^uite  prop¬ 
erly  have  been  characterized  as  a  con¬ 
vention.  The  large  attendance  was  due 
to  the  open  meetings  of  the  Great  Lakes 
meter  committee,  to  which  a  widely 
accepted  invitation  was  extended  to  all 
meter  men  and  others  interested.  No 
small  part  of  the  success  of  the  four-day 
affair,  Dec.  7  to  10  inclusive,  must  be 
ascril)ed  to  the  joint  hosts,  Purdue  Uni¬ 
versity  and  the  Duncan  Electric  Manu¬ 
facturing  Company. 

Except  the  meetings  of  the  national 
meter  committee,  all  of  the  sessions  were 
held  in  the  new  electrical  engineering- 
building  of  the  university.  At  the  open 
meetings  of  the  first  two  days,  which 
were  presided  over  by  Stanley  Green 
J.  C.  Langdell  described  meter  condi¬ 
tions  in  Europe.  The  importance  of  meter 
men  in  the  development  and  maintenance 
of  good  public  relations  was  stressed  by 
A.  E.  Scott,  and  B.  W.  Sinclair  re¬ 
counted  the  results  of  a  study  of  jewels 
and  pivots.  F.  H.  Moore  spoke  on  the 
relation  between  the  electrical  inspector 
and  the  meter  man,  and  secondary  refer¬ 
ence  standards  were  enlarged  upon  by 
L.  D.  Snyder.  The  use  and  application 
of  high-speed  graphic  instruments  in 
power  systems  and  in  industry  and  the 
operation  of  power  system  relays  were 
treated  by  D.  J.  Angus  and  S.  M.  Durst 
respectively. 

The  proceedings  of  the  second  day 
were  opened  with  a  paper  by  F.  L.  Pavey 
on  watt-hour-meter  characteristics,  after 
which  the  work  of  the  national  meter 
committee  was  explained  by  E.  E.  Hill. 
The  substitution  of  mechanical  cut-outs 


for  fuses  in  domestic  installations  was 
explained  by  W.  L.  Wadsworth,  and 
F.  C.  Holtz  discussed  modern  meter 
developments.  William  Bradshaw,  in 
speaking  of  the  advancement  of  the 
metering  art,  made  clear  the  responsi¬ 
bilities  and  risks  assumed  by  manufac¬ 
turers  in  the  introduction  of  even  slight 
changes.  W.  R.  Hirst  spoke  on  safety 
practices  as  affecting  meter  work. 

The  meetings  of  the  committees  of  the 
Great  Lakes  Engineering  Section,  under 
the  general  chairmanship  of  F.  E. 
Andrews,  while  mostly  concerned  with 
organization  for  the  work  of  the  coming 
year,  were  productive  of  much  interest¬ 
ing  discussion.  The  overhead  systems 
committee  gave  pungent  consideration 
to  conductor  insulation  at  various  volt¬ 
ages  and  to  the  reaction  of  juries  to  so- 
called  expert  evidence  in  damage  suits, 
while  the  underground  men  exchanged 
experiences  with  cable  joints  and 
methods  of  installation.  Inductive  co¬ 
ordination,  safety,  prime  movers,  the 
burning  characteristics  of  local  and  other 
coals,  hydraulic  power  and  electrical 
apparatus  all  were  discussed. 

The  deliberations  of  the  national 
meter  committee  covered  a  proposed 
correspondence  school  for  meter  men,  the 
use  of  meter  records  for  auditing  billing- 
date  and  customers’  accounts  and  the  re¬ 
quirements  for  service  entrance  switches. 
The  proposed  2.5-amp.  meter  came  in 
for  discussion,  as  did  also  the  develop¬ 
ment  of  general  operating  rules  for  meter 
departments. 

There  were  no  less  than  three  ban- 
(|uets  in  the  four  days.  The  first  was 
given  by  the  Duncan  Electric  Manufac- 


THAT  the  public  has  learned  enough 
of  Boulder  Dam  to  appraise  the 
situation  for  itself  seems  evident  from 
the  attitude  of  federal  legislators  who 
just  have  returned  from  their  districts 
for  the  opening  of  Congress.  It  has 
become  widely  known  that  the  cost  of 
the  project  is  likely  to  exceed  $200,000,- 
000.  It  is  realized  also  that  there  will 
be  heavy  carrying  charges  on  a  scheme 
of  this  size  and  that  a  long  period  must 
elapse  before  a  market  can  be  developed 
for  so  large  an  amount  of  new  power. 

Moreover,  there  is  a  widespread  feel¬ 
ing  that  the  reductions  being  made  in 
the  cost  of  steam  power  may  make  it 
impossible  to  sell  hydro  power  at  a 
profit  eight  or  ten  years  hence.  In  such 
a  case  the  prospect  of  securing  a  return 
of  the  $200,000,000  of  taxpayers’  money 
would  disappear  and  the  government 
would  have  on  its  hands  a  property  that 
would  be  many  times  more  troublesome 
than  Muscle  Shoals.  Apparently  tax¬ 
payers  are  wondering  why  the  govern¬ 
ment  should  go  into  the  power  business 


turing  Company,  when  Dr.  E.  C.  Elliott, 
president  of  Purdue,  was  the  principal 
speaker.  At  the  second,  which  was  the 
annual  dinner  of  the  Great  Lakes  Engi¬ 
neering  Section,  E.  C.  Stone,  national 
chairman,  explained  the  responsibilities 
of  the  N.E.L.A.  committees  and  fourteen 
others  spoke  briefly.  The  third  banquet 
was  given  by  the  Duncan  company  to 
the  national  meter  committee. 


Muscle  Shoals  and  Rivers 
Commission  Bills 

Chairman  Madden  of  the  House  ap¬ 
propriations  committee  has  reintroduced 
his  bill  which  would  authorize  leasing 
of  Muscle  Shoals  to  the  Air  Nitrate 
Corporation  and  the  American  Cyanamid 
Company. 

Provision  for  a  Waterways  and  Water 
Resources  Commission,  composed  of  a 
chairman  (appointed  by  the  President), 
the  Secretary  of  War,  the  Secretary  of 
Interior,  the  Secretary  of  Agriculture, 
one  senator,  one  representative  and  one 
economist,  which  shall  co-ordinate  all 
government  work  relating  to  waterways 
and  water  resources  with  a  view  to  im¬ 
proving  and  regulating  navigation,  con¬ 
trol  of  floods,  utilization  of  water  power, 
and  conservation  of  water,  is  made  in  a 
House  bill,  just  introduced  by  Repre¬ 
sentative  O’Connor  of  Louisiana. 

Steps  to  appropriate  $15,000  to  be 
expended  in  efforts  to  obtain  adoption 
of  the  Swing-Johnson  bill  for  the  con¬ 
struction  of  the  Boulder  Canyon  dam 
were  approved  on  Dec.  2  by  the  City 
Council  of  Los  Angeles. 


on  the  Colorado  River  when  private 
capital  is  willing  to  develop  the  river 
gradually  and  bring  power  into  the  mar¬ 
ket  in  such  quantities  as  can  be  ab- 
.sorbed.  It  has  been  learned  also  that 
Congress  long  has  been  willing  to  vote 
the  relatively  small  amount  necessary 
for  flood  control. 

Even  Senator  Johnson  does  not  seem 
to  be  very  optimistic  as  to  the  prospects 
of  his  bill.  In  a  statement  just  issued 
he  is  not  so  cocksure  of  its  passage  as 
he  was.  “We  shall  go  forward  as  best 
we  can  with  the  bill  in  Congress,’’  he 
says.  “Telegraphic  advices  from  Cali¬ 
fornia  advise  me  that  negotiations  are 
being  actively  carried  on  at  the  present 
time  to  compose  the  differences  existing 
among  the  states.  I  am  hopeful  that 
these  negotiations  may  result  in  an 
agreement.  I  know  that  California  will 
go  the  limit  in  the  endeavor  to  reach  an 
adjustment.  I  feel  that  it  is  by  no 
means  impossible  that  within  a  very 
brief  period  the  lower  basin  states  will 
present  a  united  front.” 


Public  Learning  About  Boulder  Dam 

Congressmen  Fresh  from  Their  Districts  Reflect  Adverse  Sentiment 
of  Their  Constituents — Senator  Johnson  No  Longer 
So  Confident  of  Bill’s  Passage 

By  Paul  Wooton 
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Massachusetts  Department  Files  Bill 

Bay  State  Regulative  Body,  Opposing  Reproduction  Cost  as  Basis 
of  Valuation,  Proposes  Legislation  for  Reciprocal 
Understanding  with  Utilities 


Legislation  has  been  recom- 
^  mended  to  the  next  General  Court 
of  Massachusetts  by  the  Massachusetts 
Department  of  Public  Utilities  authoriz¬ 
ing  electric  and  gas  utilities  to  enter 
into  an  agreement  with  the  state  under 
which  their  rates  would  be  regulated  by 
the  board  on  a  basis  providing  for  a 
readjustment  of  capitalization  along  the 
following  lines:  A  readjustment  of  the 
capital  of  any  company  which  applies 
for  such  readjustment  upon  a  basis 
which  permits  the  capitalization  of  the 
premiums  heretofore  paid  in  and  any 
earnings  that  have  been  plowed  into  the 
property  at  the  expense  of  the  stock¬ 
holder  who  has  not  received  on  the  aver¬ 
age  a  return  on  his  investment  of  7  per 
cent,  provided  also  that  it  shall  not  be 
capitalized  beyond  its  fair  value  as  de¬ 
termined  by  the  department  or  beyond 
the  amount  expended  for  its  property 
used  and  useful  in  the  transaction  of  its 
business. 

The  adjustment  of  the  capital  in  this 
way  is  to  effect  a  contract  with  the 
state  by  which  the  company  agrees  that 
it  may  be  regulated  by  the  state  in  such 
manner  as  the  state  may  determine,  so 
long  as  such  regulation  does  not  pre¬ 
vent  it  from  paying  dividends  upon  its 
stock  adequate  to  maintain  such  stock  at 
par.  The  bill  also  provides,  as  to  those 
companies  which  do  not  take  advantage 
of  it,  that  the  provisions  of  the  law  re¬ 
quiring  a  municipality  to  purchase  a 
company’s  property  before  entering  the 
business  of  electrical  or  gas  supply  uf 
the  company  elects  to  sell)  shall  not 
apply.  The  proposed  statute  also  takes 
away  the  right  of  eminent  domain  and 
the  power  to  increase  their  capital  stock 
and  bonds  from  companies  not  electing 
to  come  under  the  provisions  of  the 
bill. 

The  proposed  act  has  been  drawn  up 
by  the  commission  as  a  means  of  trying 
to  strengthen  its  position  in  reference 
to  future  regulative  practice  as  it  may 
be  affected  in  Massachusetts  by  the 
final  disposition  of  the  Worcester  Elec¬ 
tric  Light  Company  rate  case  now  be¬ 
fore  the  United  States  court  following 
an  appeal  to  that  authority  against  the 
recent  decision  of  the  board  declining  to 
recognize  reproduction  cost  less  de¬ 
preciation  as  the  proper  rate  base  in 
Massachusetts. 

In  a  long  communication  accompany¬ 
ing  the  bill  filed  the  Department  of 
Public  Utilities  says: 

Danger  of  the  so-called  United  States  Su¬ 
preme  Court  doctrine  being  enforced  in  this 
commonwealth  is  so  great  that  we  think 
we  should  at  this  time  make  preparations 
to  avoid  the  results  of  such  a  doctrine. 
This  doctrine  promotes  greed  and  gluttony 
upon  the  part  of  the  public  utilities.  It 
asserts  that  the  owners  of  the  utilities  are 
entitled  to  retain  and  earn  a  profit  upon 
excessive  earnings  which  they  may  have 
exacted  from  the  public.  It  asserts  that 
the  public  has  no  real  control  over  these 
utilities,  other  than  an  ineffectual  method  of 


regulating  rates,  notwithstanding  that  the 
public  gives  them  the  exclusive  rights  in 
the  highways  and  confers  upon  them  the 
sovereign  power  to  take  private  property 
by  eminent  domain. 

Moreover,  it  asserts  that  the  property 
of  the  utility  is  increased  in  value  by  im¬ 
provements  in  the  public  highways  and 
that  the  owners  of  the  utility  arc  entitled 
to  increased  earnings  by  reason  of  these 
improvements  and  of  the  enhanced  value 
upon  its  property  resulting  from  the  growth 
of  the  communities.  It  also  asserts  that 
the  owners  of  the  utility  are  entitled  to 
earnings  upon  the  reproduction  value  of 
the  property  less  depreciation,  notwith¬ 
standing  that  the  service  performed  by  it 
could  be  performed  as  well  if  not  better  by 
property  that  would  cost  much  less. 


Stands  for  Historic-Cost 
Rate  Base 

L.  0.  Whitsell  of  the  California  Com¬ 
mission  Sees  Threat  of  Public  Owner¬ 
ship  for  Utility  Companies  That 
Refuse  to  Abide  by  It 

SPEAKING  in  Los  Angeles  recently, 
Leon  O.  Whitsell  of  the  California 
State  Railroad  Commission  made  a 
statement  which  was,  in  effect,  a  warn¬ 
ing  to  the  utility  companies  of  the  state 
that  if  they  continue  to  insist  on  repro¬ 
duction  cost  new  or  present  “going- 
concern”  value  as  a  basis  for  property 
valuation  in  rate  cases,  they  will 
strengthen  against  themselves  the  threat 
of  municipal  ownership.  The  two  con¬ 
flicting  theories  concerning  property 
valuation  are  destined  to  be  fought  out 
in  the  immediate  future,  in  the  opinion 
of  Mr.  Whitsell.  The  commission  cham¬ 
pions  the  historical-cost  method  while 
the  utilities  have  advocated  reproduction 
cost  at  current  prices,  plus  “going- 
concern”  value.  A  quasi-oflficial  expres¬ 
sion  of  the  sentiments  expressed  by 
Commissioner  Whitsell  is  as  follows: 

“  ‘Going-concern’  value  has  never 
been  allowed  by  the  California  Railroad 
Commission,  it  being  considered  highly 
intangible  and  speculative,  one  author¬ 
ity  characterizing  it  as  ‘invisible,  in¬ 
tangible,  existing  only  in  contemplation 
of  law  and  having  no  place  in  the  eco¬ 
nomic  structure  of  public  utility  finance.' 
I  am  satisfied  from  my  observations 
throughout  the  state  that  the  great  ma¬ 
jority  of  the  people  of  California  are  in 
accord  with  the  Railroad  Commission 
in  its  adoption  of  the  prudent  invest¬ 
ment  theory  and  also  in  its  refusal  to 
allow  going-concern  value. 

“If,  in  the  face  of  this  opinion  on  the 
part  of  the  people  of  the  state,  the  util¬ 
ities  continue  to  insist  upon  value  being 
based  upon  the  highly  speculative  re¬ 
production-cost-new  theory  and  upon 
alleged  going-concern  value,  in  my 
opinion  it  will  result  in  the  question  of 
public  ownership  of  public  utilities  ceas¬ 


ing  to  be  a  mere  academic  question  and 
becoming  a  vital  reality  in  the  economic 
and  social  life  of  the  state. 

“If  the  commission  is  forced  by  deci¬ 
sions  of  the  higher  court  to  permit  a 
return  upon  a  rate  base  inflated  while 
the  high  price  is  still  current,  it  will  not 
l)e  because  the  commission  believes  in 
the  fairness  of  such  a  method,  but  be¬ 
cause  it  is  compelled  to  permit  such  re¬ 
turn  by  the  courts.” 


Ohio’s  Attorney-General  Hails 
a  Court  Decision 

A  decision  of  the  United  States  Cir¬ 
cuit  Court  rendered  recently  in  Missouri, 
in  the  St.  Louis  &  O’Fallon  Railroad 
case,  will  be  of  tremendous  value  to  the 
State  of  Ohio  in  the  matter  of  public 
utility  rate  making,  according  to  Attor¬ 
ney-General  Turner  of  that  state,  who 
construes  the  decision  as  upholding 
valuation  for  rate-making  purposes  based 
on  original  rather  than  on  reproduc¬ 
tion  cost.  Before  the  Ohio  Public 
Utilities  Commission  the  Ohio  Bell  Tele¬ 
phone  Company  is  now  seeking  to  make 
the  reproduction  cost  of  its  property 
the  basis  of  its  new  rate-making  valua¬ 
tion.  Attorney-General  Turner,  who  is 
handling  the  case  for  the  state,  is  at¬ 
tempting  to  break  down  this  contention 
and  to  obtain  a  decision  which  will  take 
into  consideration  historical  cost  and 
prudent  investment  as  a  basis  for  deter¬ 
mining  values. 

“The  main  trouble  with  the  utilities 
is  that  they  are  being  run  by  the  invest¬ 
ment  bankers,”  Mr.  Turner  is  quoted  as 
saying.  “The  users  of  the  public  utili¬ 
ties  ‘get  it  going  and  coming.’  They  are 
being  overcharged  as  to  rates  and  they 
are  being  compelled  to  pay  exorbitant 
charges  on  the  increased  value  of  real 
estate  owned  by  the  utilities  on  which 
stocks  and  bonds  have  been  issued. 
Under  the  principle  of  allowing  rates 
to  be  based  on  the  reproduction  cost  of 
the  property,  the  bankers  are  putting 
into  the  property  every  dollar  they  can. 
They  are  building  expensive  plants  and 
the  increased  value  of  the  real  estate  is 
being  made  the  basis  of  more  issues  of 
securities  on  which  the  public  is  forced 
to  pay  additional  revenue.” 


S.E.D.  Elects  Two  Additional 
Directors  from  Leagues 

Complete  electrical  league  representa¬ 
tion  on  the  directorate  of  the  Society 
for  Electrical  Development  has  been 
rounded  out  through  election  to  the  so¬ 
ciety’s  board  of  directors  of  Roger  A. 
Gordon,  general  sales  manager  of  the 
Blackstone  Valley  Gas  &  Electric 
Company,  Pawtucket,  R.  I.,  and  E.  M. 
Ashworth,  general  manager  Toronto 
Hydro-Electric  System,  Toronto,  Onta¬ 
rio.  Both  are  members  of  the  League 
Council.  These  appointments  give  the 
leagues  six  places  on  the  board,  the 
other  four  being  filled  by  J.  E.  North, 
president  of  the  Electrical  League  of 
Cleveland ;  H.  A.  Brooks,  commercial 
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manager  of  the  Potomac  Electric  Power 
Company,  Washington;  R.  Bourke 
Corcoran,  manager  of  the  Electric  As¬ 
sociation.  Chicago,  and  David  C.  Bird- 
sell,  Decorative  Lamp  &  Shade  Com¬ 
pany,  Philadelphia. 


High-Rate  Combustion  Is 
Canvassed  by  A.S.M.E. 

Arguments  for  It  Presented  at  New 
York  Convention  —  IVickenden  on 
Relation  of  National  Engineering  So¬ 
cieties  to  Technical  Education 

LECTION  of  Alex  Dow,  president 
Detroit  Edison  Company,  to  head 
the  American  Society  of  Mechanical 
Engineers  was  noted  in  the  prelim¬ 
inary  report  of  the  winter  convention  of 
that  society  printed  last  week  (page 
1213).  The  central-station  power  ses¬ 
sion  on  Thursday  drew  a  large  audience. 
Prof.  E.  A.  White  gave  a  progress  re¬ 
port  on  researches  devoted  to  finding 
metals  or  alloys  adapted  for  high-pres¬ 
sure  and  high-temperature  steam.  Much 
work  along  these  lines  is  under  way  in 
this  country  and  in  Europe,  but  no 
positive  data  are  available  as  yet. 

The  paper  by  E.  G.  Bailey,  president 
Fuller-Lehigh  Company,  dealt  with  re¬ 
sults  of  steam  generating-unit  installa¬ 
tions  where 'attempts  had  been  made- to  - 
get  very  high  heat-transfer  rates.  Tn 
the  new  furnaces  turbulent  mixing  of! 
pulverized  fuel  and  air  and  high  velocity 
of  feeding  were  utilized  to  ‘get  heat-, 
transfer  rates  up  to  120,000  B.t.u.  per 
square  foot  of  heating-surface  area,  and 
plants  were  operated  with  average  rates 
of  40,000  to  60,000  B.t.u.  These  figures^ 
are  much  larger  than-  those'- customary 
in  older  boiler  practice. -The  fusing 
temperature  of  the  ash,'  turbulent  mix¬ 
ing,  temperature  of  furnace^  and  time' 
for  combustion  were  accented  as  im- , 
portant  factors  in  steam  generation.  ' 
In  a  companion  paper  Henry"  Krei- 
singer,  research  engineer  with  the  Com¬ 
bustion  *  Engineering  Corporation,  and 
T.'E.' Purcell,  general  superintendent  of 
power  stations, '  Duquesne  .Light  Com¬ 
pany,  showed  operating  data  on  some 
large  steam  generating  units.  Charts , 
showing  service  performance  at  high 
ratings  were  exhibited,  and  the  authors 
advocated  using  a  single  generating 
unit,  a  turbo-generator  combination 
with  pulverized-fuel  firing. 

In  the  discussion  which  followed  Alex 
Dow  said  that  he 'as  well  as  other  engi¬ 
neers  had  merely  enlarged  furnace 
volume  up  to  this  time  and  had  not 
changed  heat  absorption  rates  or  boiler 
designs  very  greatly.  The  new  school 
of  thought  which  urged  high-rate  com¬ 
bustion  seemed  to  him  to  make  out  a 
good  case,  and  Mr.  Dow  indicated  that 
he  was  favorably  disposed  toward  this 
practice.  J.  E.  Worker  asserted  that 
stokers  could  give  high  rates  of  com¬ 
bustion  and  had  been  improved  to  a 
degree  where  they  can  supply  more  fuel 
than  the  boiler  and  furnace  can  use. 
He  challenged  the  statement  of  Messrs. 
Kreisinger  and  Purcell  that  only  pul¬ 


verized  fuel  could  be  considered  seri¬ 
ously.  I.  E.  Moultrop  said  that  the 
quest  for  high  thermal  efficiency  should 
be  weighed  against  fixed-charge  in¬ 
creases,  and  he  showed  curves  to  bring 
out  this  point. 

At  the  meeting  of  the  committee 
working  on  higher-pressure  and  higher- 
temperature  steam-table  data  a  progress 
report  was  rendered.  Preliminary 
values  submitted  last  year  have  checked 
closely,  and  the  near  future  should  give 
working  data  up  to  3,200  lb.  and  1,200 
deg.,  the  committee  said.  More  precise 
values  of  data  previously  available  were 
made  public.  It  was,  for  instance, 
observed  that  the  best  value  of  the  me¬ 
chanical  equivalent  of  heat,  based  on  the 
latest  experimental  work  at  the  Bureau 
of  Standards,  now  seems  to  be  778.4  ft.- 
Ib.  per  B.t.u. 

E.  L.  Robinson  of  the  General  Elec¬ 
tric  Company  presented  data  on  reheat 
factors  for  steam  turbines  recalculated 
by  Prof.  R.  E.  Clark  of  Cornell  Uni¬ 
versity,  on  the  basis  of  the  most  recent 
data  on  the  properties  of  steam.  Dr. 
Harvey  N.  Davis  of  Harvard  described 
his  work  in  calculating  and  co-ordi¬ 
nating  experimental  data  to  obtain  the 
figures  that  will  appear  ultimately  in  the 
steam  tables. 

A  feature  of  the  convention  was  a 
paper  on  the  relationship  between  in¬ 
dustry  and  taxation  by  Dr.  T.  S.  Adams, 
professor  of  economics  at  Yale  Univer¬ 
sity. 

W.  E.  Wickenden,  director  of  in¬ 
vestigation  '  for  the  Society  for  the 
Promotion  of  Engineering  Education, 
addressed  a  large  audience  on  “What 
National  Engineering  Societies  Can  Do 
for  Engineering  Education.”  He  said: 
“So  far  American  engineering  edu¬ 
cation  nhas  been  controlled  by  .profes¬ 
sional  educators.  There  has  been  little 
fostering  or  guiding  of  schools  by  "the 
profession  itself.  There  has  been  no 
protection  for  schools  maintaining  high 
standards  and  no  pressure  toward  high 
standards  on  schools  that  fail  to  main¬ 
tain  them.  It  is  true  that  this  policy  of 
laissec  faire  has  spared  education  the 
evils  of  arbitrary  standardization,  but  it 
has  cost  the  loss  of  much  that  would  be 
good.”  .  ■ 

Mr.  Wickenden  proceeded  with  a  de¬ 
tailed'  studv  of  how  to  extend  the  in¬ 
fluence  of  the  profession  on  education 
and  presented  the  findings  of  a  ques¬ 
tionnaire.  He  proposed  the  pooling  of 
interests  by  the  national  societies  and 
the  Society  for  the  Promotion  of  Engi¬ 
neering  Education  through  the  organ¬ 
ization  of  a  joint  committee  to  guide 
the  establishment  of  engineering  stand¬ 
ards. 


New  York  Electrical  Credit 
Men  Have  Good  Meeting 

“Collect  Your  Accounts”  was  the 
subject  of  a  racy  paper  given  by  R.  M. 
Rice  of  Manning,  Bowman  &  Company, 
Meriden,  Conn.,  before  the  thirty-second 
annual  meeting  of  the  New  York  Elec¬ 
trical  Credit  Association  at  the  Hotel 
Pennsylvania  on  Tuesday  of  this  week. 


E.  R.  Mellen  of  the  Weston  Electrical 
Instrument  Corporation,  Newark,  N.  J., 
dealt  with  radio  credit  problems,  and 
“Forging  Ahead  in  the  New  Year”  was 
the  title  used  by  Stanley  A.  Dennis, 
editor  of  the  Electrical  Record.  At  the 
banquet  William  R.  Conklin,  retiring 
president,  was  toastmaster.  Creighton 
J.  Hill  of  Babson’s  Statistical  Organiza¬ 
tion  and  Champe  S.  Andrews  of 
New  Haven  were  the  speakers. 

New  officers  elected  are:  President, 
L.  R.  Edwards,  Harvey  Hubbell,  Inc., 
Bridgeport,  Conn. ;  vice-president,  J.  H. 
Lecour,  New  York;  treasurer,  N.  W. 
Belmuth,  New  York;  secretary,  W.  J. 
Kreger,  New  York. 


Purcfiases  and  Mergers 

Rockford  (III.)  Electric  Company 
Changes  Hands — Pacific  Gas  &  Elec¬ 
tric,  to  Merge  Several  Subsidiaries — 
High  Bid  for  Kinston  (N.  C.)  Plant  f 

The  Rockford  (Ill.)  Electric  Com¬ 
pany  has  been  purchased  by  the 
Central  Gas  &  Electric  Company,  a  sub¬ 
sidiary  of  the  Central  Public  Service 
Corporation.  The  Rockford  company 
has  50,000  kw.  in  generating  capacity 
and  serves  about  100,000  persons  in  that 
city  and  adjacent  communities.  It  wa.s 
formerly  controlled  by  the  American 
Gas  &  Electric  Company.  No  price  is 
announced. 

The  Pacific  Gas  &  Electric  Company 
has  sent  a  letter  to  holders  of  preferred 
stock  of  the  Coast  Valleys  Gas  &  Elec¬ 
tric  Company,  the  Western  States  Gas 
&  Electric  Company  of  California  and 
the  Western  States  Gas  &  Electric  Com¬ 
pany  of  Delaware,  all  of  which  it  con¬ 
trols,  offering  to  exchange  stock  and 
saying  that  it  is  intended  to  merge  the 
companies  and  ultimately  liquidate  and 
dissolve  them. 

Application  for  authority  to  purchase 
the  Quincy  (Ill.)  Gas,  Electric  &  Heating 
Company  has  been  filed  with  the  Illinois 
Commerce  Commission  by  the  Central 
Illinois  Public  Service  Company. 

The  Interstate  Public  Service  Company 
has  asked  the  Indiana  Public  Service  Com¬ 
mission  for  authority  to  buy  the  Holton 
Electric  &  Power  Company,  operating  in 
Holton  and  Nebraska,  Ind.,  for  $15,040. 

The  Orange  &  Rockland  Electric  Com¬ 
pany,  Tuxedo,  N.  Y.,  has  filed  a  certificate 
with  the  Secretary  of  State  merging  witli 
the  Tuxedo  Electric  Light  Company. 

The  Georgia  Power  Company  is  reported 
to  have  purchased  the  Jefferson  (Ga.) 
Electric  Company. 

Drummond,  Okla.,  will  sell  its  municipal 
lighting  plant  on  Jan.  5  to  the  highest 
bidder.  Breckenridge,  Okla.,  will  vote  on 
Jan.  10  on  the  sale  of  its  plant  to  the 
Oklahoma  Gas  &  Electric  Company. 

Yuma,  Colo.,  will  submit  to  the  voters 
a  proposal  to  sell  the  municipal  electric 
plant  to  the  Commonwealth  Utilities  Cor¬ 
poration.  It  is  expected  that  the  sale  will 
be  ratified. 

“New  York  interests”  will  bid  $750,000 
or  more  for  the  electric  plant  at  Kinston, 
N.  C.,  if  advices  from  that  place  are  to  be 
believed.  The  Mayor  and  other  officials 
declined  to  verify  the  rumor,  but  admitted 
a  “flattering  offer.”  The  power  house  is 
generally  appraised  at  not  more  than 
$500,000. 
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World  Power  Conference  for 
International  Interconnection 

The  Federal  Power  Commission  is 
in  receipt  of  a  communication  from 
the  secretary  of  the  international  exec¬ 
utive  council  of  the  World  Power  Con¬ 
ference  transmitting  a  resolution 
passed  by  the  council  at  its  annual 
meeting,  held  in  Cernobbio,  Italy,  in 
September.  This  resolution,  not  pre¬ 
viously  reported,  makes  an  appeal  to 
the  governments  or  “appropriate  na¬ 
tional  organizations”  of  the  various 
nations  “to  facilitate  by  all  means  in 
their  power  the  operation  of  such 
[interconnected  transmission]  systems, 
nationally  and  internationally,  and  to 
remove  all  crippling  restrictions  and 
burdens  which  may  tend  to  increase 
the  price  of  electrical  energy  or  to 
hinder  the  development  of  national  or 
international  interconnected  systems.” 

The  resolution  is  the  result  of  dis¬ 
cussions  which  took  place  in  the  ses¬ 
sions  of  the  World  Power  Conference 
at  Basle,  Switzerland,  in  1926  and  was 
proposed  by  members  of  the  conference 
from  Switzerland,  a  country  which 
engages  extensively  in  international 
exchange  of  power.  The  resolution 
has  particular  application  to  the  situa¬ 
tion  in  Europe,  where,  on  account  of 
limited  national  areas  and  the  many 
international  streams,  possibilities  of 
electric  power  interchange  across  na¬ 
tional  frontiers  are  numerous.  Its  only 
application  to  the  United  States  is  in 
relation  to  interchanges  with  Canada, 
or  possibly  with  Mexico. 


Flow  New  York  Power  &  Light 
Met  November  Flood 

The  floods  of  last  month,  though  their 
main  fury  was  vented  in  Vermont  and 
New  Hampshire,  also  made  themselves 
felt  in  upstate  New  York.  How  the 
New  York  Power  &  Light  system 
exerted  itself  to  save  plants  and  restore 
interrupted  service  quickly  is  told  in  a 
company  publication,  the  Synchroniser, 
just  issued. 

The  greatest  damage  occurred  at  the 
Johnsonville  hydro-electric  station,  on 
the  Hoosick  River,  where  the  water 
reached  a  level  of  7  ft.  above  the  sta¬ 
tion  floor,  flooding  the  generators, 
exciters  and  a  large  part  of  the  control 
equipment.  Thei  force  of  the  stream 
hurled  trees,  logs  and  floating  debris 
against  the  building,  breaking  in  the 
door  and  windows  and  hurling  the 
floating  material  against  the  equipment. 
Drying  out  was  soon  under  way,  but 
it  was  necessary  to  shut  down  the  sta¬ 
tion  for  several  weeks.  At  Schaghti- 
coke,  also  on  the  Hoosick,  the  water 
all  but  reached  the  floor  of  the  station, 
having  entered  the  generator  pits.  The 
flooding  of  the  bearings  and  governor 
oil  storage  necessitated  shutting  down 
the  station  for  several  days  until  these 
could  be  drained  and  refilled  with  new 
oiL  Quick  work  with  sandbags  saved 
the  dike  at  the  forebay  and  prevented 
a  bad  washout.  The  Middle  Falls  sta¬ 


tion,  on  the  Battenkill,  was  also  saved 
by  sandbags  from  the  threatened  de¬ 
struction. 

Notwithstanding  the  shutdown  of 
these  three  generating  stations  in  this 
territory,  only  minor  interruptions  in 
customers’  service  were  experienced. 
At  Johnsonville  the  distribution  line 
was  washed  away  and  this  community 
was  out  of  service  for  the  day.  As 
soon  as  the  water  receded  sufficiently, 
a  line  crew  from  Watervliet  made  tem¬ 
porary  connections  and  restored  service. 

At  Greenwich  and  Schuylerville 
street-lighting  service  was  off  for  one 
night  owing  to  the  flooding  of  trans¬ 
formers  in  the  Middle  Falls  station. 
Transformers  were  brought  from  else¬ 
where  on  the  system  and  a  temporary 
hook-up  was  made  to  give  service  on 
these  lines. 

At  the  Stuyvesant  Falls  hydro  sta¬ 
tion,  on  Kinderhook  Creek,  the  water 
also  reached  high  mark  and  for  a  time 
threatened  to  wash  out  a  wing  of  the 
dam.  A  large  crew  of  men  was 
hurriedly  assembled  from  this  section 
and  through  continued  efforts  during 
the  day  and  night  erected  barricades 
which  prevented  a  serious  washout. 


Midwest  Power  Conference  to 
Meet  in  February 

The  third  Midwest  Power  Confer¬ 
ence  will  be  held  in  the  Hotel  Stevens, 
Chicago,  on  Feb.  14-17,  1928.  Social 
and  technical  aspects  of  power  develop¬ 
ment  and  its  relation  to  flood  control, 
embracing  Mississippi,  Colorado  and 
St.  Lawrence  River  problems,  will  be 
discussed.  Economics  of  power  sta¬ 
tions,  particularly  steam  reheating,  high- 
pressure  operation  and  fuel  problems, 
including  a  symposium  for  public  utility 
and  manufacturing  representatives,  will 
fill  three  sessions. 

A  paper  on  “The  General  Flood- 
Control  Problem  on  the  Mississippi 
System,”  another  on  “Problems  of 
Storage  for  Flood  Control  and  for 
Power  Development.”  a  third  on  the 
“Irrigation  and  Power  Development 
Problems  on  the  Colorado  River”  and 
a  fourth  covering  “Navigation  and 
Power  Development  on  the  St.  Law¬ 
rence  River”  are  already  in  prepara¬ 
tion.  Exact  titles  covering  papers  of 
a  more  strictly  technical  nature  are  not 
yet  determined. 

The  Midwest  Power  Conference  is 


Electrical  Equipment  on  the  U.  S.  S.  “Saratoga” 


The  U.  S.  S.  Saratoga,  one  of  the 
largest  and  highest-powered  naval 
vessels  in  the  world,  which  was  launched 
at  Camden,  N.  J.,  recently,  belongs  to 
the  electrically  driven  group  that  in¬ 
cludes  the  U.  S.  S.  Maryland,  West  Vir¬ 
ginia  and  Lexington.  The  last  named, 
a  sister  ship  of  the  Saratoga,  is  now  be¬ 
ing  completed  at  Quincy,  Mass.  The 
Saratoga,  which  will  be  used  as  an  air¬ 
plane  carrier,  will  be  propelled  by  elec¬ 
trical  machinery  developing  180,000  hp., 
which  is  more  than  the  combined  output 
of  the  six  electrically  driven  capital 
ships  now  in  commission,  the  New 
Mexico,  California,  Tennessee,  Mary¬ 
land,  Colorado  and  West  Virginia. 

The  propulsion  apparatus,  which  was 
designed  by  engineers  of  the  General 


Electric  Company,  would  supply  the 
electric  demands  of  a  large  city.  The 
machinery  comprises  four  35,200-kw. 
turbo-generator  sets  which  supply  cur¬ 
rent  to  eight  motors.  The  generators 
will  be  operated  by  steam  from  sixteen 
oil-fired  boilers.  The  motors  will  drive 
the  ship  at  33  knots,  equivalent  to  about 
38  miles  an  hour.  The  eight  motors 
will  be  connected  in  pairs  to  each  of 
the  four  propeller  shafts.  Each  motor 
has  a  capacity  of  22,500  hp.  and  meas¬ 
ures  15  ft.  in  diafheter.  A  total  of 
45,000  hp.  will  be  delivered  to  each 
shaft,  which  will  drive  the  propeller 
blades  at  317  r.p.m.  Subsidiary  demands 
on  the  Saratoga  will  be  supplied  by 
six  750-kw.  direct-current  turbo-gen¬ 
erator  sets. 
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sponsored  by  the  American  Institute 
of  Electrical  Engineers,  American  So¬ 
ciety  of  Civil  Engineers,  American 
Society  of  Mechanical  Engineers, 
American  Institute  of  Mining  and 
Metallurgical  Engineers,  National  Elec¬ 
tric  Light  Association,  Western  Society 
of  Engineers,  National  Safety  Council, 
American  Society  of  Heating  and  Ven¬ 
tilating  Engineers,  and  the  American 
Society  of  Refrigerating  Engineers. 
Major  Rufus  W.  Putnam  was  recently 
elected  chairman  of  the  conference, 
Alex  D.  Bailey  vice-chairman,  G.  E. 
Pfisterer  secretary  and  K.  A.  Auty 
treasurer. 

Adj'ustment  of  Dispute  Over 
Texas  Colorado  Sought 

At  a  conference  held  in  Dallas  be¬ 
tween  representatives  of  the  agricul¬ 
tural  interests  of  the  upper , watershed 
of  the  Colorado  River  and  the  Syndi¬ 
cate  Power  Company  progress  was 
made  toward  a  satisfactory  settlement 
of  the  differences  between  the  two 
contending  factions  for  the  use  of  the 
water  of  that  stream.  It  was  the  ex¬ 
pressed  belief  of  Martin  J.  Insull  of 
Chicago,  who  attended  the  conference, 
that  the  hydro-electric  requirements  of 
the  Syndicate  Power  Company,  which 
is  affiliated  with  the  Insull  interests, 
will  not  prevent  the  irrigation  of  large 
areas  of  land  along  the  river.  The 
power  projects  of  the  Syndicate  Power 
Company  involved  in  the  applications 
already  granted  by  the  State  Board  of 
Water  Engineers  will  require  the  ex¬ 
penditure  of  approximately  $25,000,000, 
it  was  stated.  The  company  has  been 
granted  the  use  of  1,300,000  acre-feet 
of  water. 

The  power  interests  estimated  that 
the  economic  development  might  be 
made  upon  use  of  580,000  acre- feet  a 
year.  It  was  then  estimated  that 
enough  water  might  be  used  above  the 
dams  to  irrigate  at  least  80,000  acres 
and  possibly  much  more. 


Association  Secretaries  Meet 
at  Oklahoma  City 

Twelve  national,  regional  and  state 
associations  were  represented  at  a  meet¬ 
ing  of  the  National  Association  of 
Utility  Secretaries  held  at  Oklahoma 
City  on  Dec.  5  to  7.  The  members  of 
this  society  are  secretaries  of  utility 
associations,  and  the  discussions  ranged 
around  methods  and  results  in  associa¬ 
tion  activities.  On  the  last  day  of  the 
meeting  a  tour  of  the  Greater  Seminole 
oil  fields  was  made.  E.  F.  McKay, 
secretary  of  the  Oklahoma  Utilities 
Association  and  former  secretary  of  the 
secretaries’  association,  was  made  presi¬ 
dent  of  the  latter,  succeeding  John  N. 
Cadby,  secretary  of  the  Wisconsin 
Utilities  Association.  O.  A.  Weller, 
secretary  of  the  Rocky  Mountain  Divi¬ 
sion,  N.E.L.A.,  succeeded  Mr.  McKay 
as  secretary  of  the  secretaries.  Next 
year’s  conference  will  be  held  in  New 
York  City  on  Dec.  3  to  5. 


Briefer  News 

cAk  _ 

Washington  Householders  Fight 
Burglars  with  Floodlighting. — In¬ 
sufficient  street  lighting  in  some  high- 
class  residential  suburban  districts  of 
Washington,  notably  Cleveland  Park, 
and  consequent  activity  by  the  bur¬ 
glariously  inclined  have  led  some  resi¬ 
dents  to  adopt  floodlighting  as  a  means 
of  protection.  Its  usefulness  in  this 
connection  is  attracting  public  attention. 


To  Rebuild  Walla  Walla-Pendle- 
TON  (Wash.)  Line  with  Increased 
Voltage. — The  Pacific  Power  &  Light 
Company  of  Walla  Walla,  Wash.,  plans 
rebuilding  its  Walla  Walla  River- 
Pendleton  transmission  line,  raising  the 
voltage  from  22,000  to  66,000  and  using 
a  new  location.  The  survey  has  been 
made.  The  present  line  is  20  years  old. 


Million-Dollar  Utility  Building 
FOR  Fort  Worth. — Excavation  will 
start  promptly  for  an  eighteen-story 
office  building  to  be  erected  for  the  Fort 
Worth  (Tex.)  Power  &  Light  Company, 
and  construction  operations  will  com¬ 
mence  withiii’tivo.  months.  The  struc¬ 
ture  will  cost  about  $1,000,000. 


Lighting  Equipment  Manufac¬ 
turers  ^TtoMEfeT  AT  Cleveland  Next 
Month.— Jan.  25  to  28  and  the  Winton 
Hotel,  Cleveland,  are  the  time  and  place 
set  for  the  amiuaf  meeting  of  the  Artistic* 
Lighting  Equipment  Association.  The 
19^  program  will  be  presented,  embrac- 


Coming  Meetings 

^  ii 

[A  complete  directory  jp/  electrical 
associations,  with  their  secretaries,  is 
ljubll.shed  in  the  first  issue  of  each 
volume.  For  latest  list  see  the  Elec¬ 
trical  World  for  July  2,  page  50.] 

American  Physical  Society — Nashville, 
Dec.  28-30.  H.  W.  Webb,  Columbia 
University,  New  York. 

American  Engineering  Council — Wash¬ 
ington,  D.  C.,  Jan.  9-11.  L.  W.  Wal¬ 
lace,  26  Jackson  Place,  Washington. 
Empire  State  Gas  and  Electric  Asso¬ 
ciation — Electric  Section,  Niagara 
Hotel,  Niagara  Falls,  N.  Y.,  Jan.  12 
and  13.  C.  H.  B.  Chapin,  Grand 
Central  Terminal,  New  York. 

New  England  Electrical  Credit  Asso¬ 
ciation — Boston,  Jan.  17.  C.  A. 
Kane,  176  Federal  St.,  Boston. 
National  Electrical  Manufacturers’  As¬ 
sociation  —  Supply  Division,  Hotel 
Commodore.  New  York,  Jan.  23-30. 
S.  N.  Clarkson,  420  Lexington  Ave., 
New  York. 

Artistic  Lighting  Equipment  Associa¬ 
tion — Winton  Hotel,  Cleveland,  Jan. 
25-28.  G.  P.  Rogers,  711  Graybar 
Bldg.,  New  York. 

Northwest  Association  of  Electrical 
Inspectors — Olympic  Hotel,  Seattle, 
Jan.  26-28.  F.  D.  Weber,  414  Lum¬ 
bermen’s  Building,  Portland,  Ore. 
American  Institute  of  Electrical  Engi¬ 
neers  —  Winter  convention,  New 
York,  Feb.  13-16.  P.  L.  Hutch¬ 
inson,  33  West  39th  St.,  New  York. 
Rocky  Mountain  Division,  N.E.L.A. — 
Albuquerque,  N.  M.,  Feb.  14-16.  O. 
A.  Weller,  900  15th  St.,  Denver. 
Midwest  Power  Conference  —  Hotel 
Stevens,  Chicago,  Feb.  14-17.  G.  E. 
Pfisterer,  53  West  Jackson  Blvd., 
Chicago. 


ing  a  refixturing  and  replacement  cam¬ 
paign,  and  complete  details  concerning 
the  exhibition  to  be  held  in  Chicago  next 
June  will  be  given. 


Cost  of  New  Hamilton  (Ohio) 
Plant  Goes  Up. — Hamilton’s  new  mu¬ 
nicipal  electric  plant  will  cost  $756,863, 
according  to  figures  given  the  City 
Council  by  F.  H.  Froelich,  head  of  the 
Froelich  &  Emory  Engineering  Com¬ 
pany  of  Toledo.  The  plant,  now  under 
construction  at  the  north  end  of  North 
Third  Street,  was  estimated  to  cost 
$650,000,  the  amount  originally  provided 
in  a  bond  issue  carried  by  popular  vote. 


New  Empire  District  Office 
Building  Opened  in  Joplin,  Mo. — 
More  than  twenty  thousand  persons  vis¬ 
ited  the  new  office  building  of  the  Em¬ 
pire  District  Electric  Company  in  Joplin, 
Mo.,  on  a  recent  reception  day  afternoon 
and  evening.  The  visitors  were  escorted 
through  the  building  by  employees.  Two 
huge  electric  signs  and  ten  floodlamps 
illuminated  the  exterior.  The  building 
cost  $200,000. 


Webster  City,  Iowa,  Extending 
Municipal  Plant. — Webster  City, 
Iowa,  is  engaged  in  the  construction  of 
another  power  plant  to  meet  increas¬ 
ing  demand.  The  completed' work  will 
cost  about  $55,000  and  will  include  con¬ 
struction  of  a  dam  across  the  Boone 
River  and  of  a  channel  from  the  river 
above  the  dam  to  a  natural  reservoir. 
A  1,250-kw.  steam  turbine  and  acces¬ 
sories  have  been  purchased  at  a  cost  of 
$33,000. 


To  Join  Owen  and  Boulder  Lakes 
TO  Supply  Valmont  (Colo.)  Plant. 
— Plans  are  being  made  by  the  Public 
Service  Company  of  Colorado  to  obtain 
a  700-acre  reservoir  for  the  supply  of 
water  to  its  steam-electric  plant  at  Val¬ 
mont  by  the  junction  of  Owen  and 
Boulder  Lakes,  which  will  be  effected 
by  the  erection  of  several  small  and  one 
large  dam.  It  is  understood  that  no 
hydro-electric  development  is  contem¬ 
plated.  The  plant  is  now  supplied  from 
Boulder  Lake,  an  artificial  reservoir. 


New  Unit  at  Springfield,  Mo., 
Goes  in  Amid  Celebration. — Spring- 
field,  Mo.,  boasts  of  having  had  an  elec¬ 
tric  power  plant  since  1885.  The  most 
recent  addition  to  its  power  system  is  a 
turbo-generator  installed  by  the  Spring- 
field  Gas  &  Electric  Company  at  an 
expense  of  $100,000  which  brings  the  rat¬ 
ing  of  the  steam  plant  to  12,500  kw.  Dis¬ 
tribution  lines  have  been  rebuilt  and  a 
new  switchboard  put  in.  Two  hundred 
business  men  were  recently  guests  of 
the  company  at  a  banquet  in  the  turbine 
room  to  celebrate  the  opening,  where  a 
small  generator  used  in  the  original 
plant  was  on  display. 


Public  Utilities  Advertising  As¬ 
sociation  Arranges  “Better  Copy” 
Contest. — A  “better  copy”  contest  open 
to  all  public  utility  operating  companies 
and  covering  advertisements  released  in 
1927  and  the  early  part  of  1928  has  been 
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arranged  by  the  Public  Utilities  Adver¬ 
tising  Association.  This  plan,  made 
public  by  Donald  M.  Mackie  of  the  Con¬ 
sumers  Power  Company,  Jackson,  Mich,, 
president  of  the  association,  contemplates 
awarding  a  certificate  of  merit  for  the 
best  advertisement  and  honorary  rewards 
for  second  and  third  place  in  each  of 
three  fields — electricity,  electric  and  bus 
transportation,  and  gas.  Irving  M.  Tu- 
teur  is  chairman  of  the  committee  in 
charge. 


Dispute  Over  Service  in  Caney, 
Kan, — The  city  of  Caney,  Kan.,  has 
filed  suit  asking  for  a  permanent  injunc¬ 
tion  against  the  Caney  Electric  Com¬ 
pany  forbidding  it  to  do  business  within 
the  city  limits  and  asking  that  its  prop¬ 
erty  be  removed  from  the  city.  Caney’s 
City  Council  in  1920  passed  an  ordinance 
granting  a  franchise  to  the  company  for 
50  years.  Now  the  city  claims  that  the 
franchise  is  illegal,  advancing  the  theory 
that  21  years  is  the  limit  for  a  franchise. 
Caney  recently  closed  a  deal  with  the 
Coffeyville  municipal  light  plant  for 
electricity  and  a  line  is  being  built  from 
there. 


Colonel  Calhoun^s  Tidal-Power 
Experiments  in  South  Carolina. — 
The  Sinking  Fund  Commission  of  South 
Carolina  has  offered  Colonel  Patrick 
Calhoun  of  Beaufort,  S.  C.,  500  acres 
of  marshland  for  experiments  in  the 
utilization  of  tides  as  a  source  of  hydro¬ 
electric  power.  If  the  experiments  prove 
unsuccessful,  the  land  is  to  revert  to 
the  state  by  January,  1929,  according 
to  Governor  John  G.  Richards.  The 
experiments  are  to  be  based  on  a  new 
type  of  waterwheel,  it  is  said,  and,  if 
the  attempt  proves  successful.  Governor 
Richards  anticipates  that  “this  new  de¬ 
velopment  will  be  the  greatest  industrial 
addition  for  South  Carolina  since  the 
advent  of  the  railroad.” 


Bryson  Plant  on  the  Ottawa  to 
Be  Tripled. — Announcement  has  been 
made  by  the  Ottawa  River  Power  Com¬ 
pany  that  it  will  triple  the  capacity  of 
its  plant  at  Bryson,  Quebec,  probably 
within  two  years.  Plans  have  been  com¬ 
pleted  for  the  purchase  and  installation 
of  one  additional  unit  immediately.  This 
plant  has  an  ultimate  capacity  of  75,000 
hp.  under  a  64-ft.  head.  There  is  now 
installed  and  operating  one  25,000-hp. 
unit,  so  that  the  additional  unit  will 
bring  the  plant  up  to  two-thirds  of  its 
eventual  rating,  for  which  the  power 
house,  canal  and  dam  are  already 
ample. 


Protests  Made  Against  Proposed 
Dam  on  the  Des  Moines. — The  plan 
of  the  Central  States  Electric  Company 
of  Cedar  Rapids,  Iowa,  to  erect  a  dam 
on  the  Des  Moines  River  at  Kalo, 
near  Fort  Dodge,  where  one  can  be 
constructed  for  between  $400,000  and 
$500,000,  instead  of  at  the  Deliver  Park 
site,  where  one  would  cost  about 
$700,000,  is  opposed  by  the  Fort  Dodge, 
Des  Moines  &  Southern  Railway  on  the 


ground  that  the  dam  there  would  compel 
the  railroad  to  rebuild  one  owned  by  it, 
and  by  the  municipality  of  Boone,  which 
sees  a  threat  to  its  water  supply.  The 
Doliver  Park  site  is  also  opposed,  con¬ 
servationists  being  the  objectors. 


Texas  Town  Gets  Part  of  Light¬ 
ing  Free. — Slaton,  Tex.,  was  recently 
the  scene  of  an  unusual  agreement  be¬ 
tween  a  public  utility  company  and  the 
municipal  authorities  when  the  Texas 
Utilities  Company  agreed  to  install  22 
modern  street  lamps  free  of  cost  to  the 
city  in  addition  to  the  78  already  in 
service.  Absence  of  an  extra  charge  for 
the  additional  lamps  is  equivalent  to  a 
reduction  of  about  30  per  cent  in  the 
rate. 


CoNowiNGO  Plant  to  Have  175,000- 
Lb.  Spider. — A  cast-steel  spider  weigh¬ 
ing  175,000  lb.  and  measuring  29  ft. 
across  is  being  machined  at  the  South 
Philadelphia  works  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 


pany.  It  will  form  part  of  the  rotat¬ 
ing  element  of  a  40,000-kva.  generator 
which  will  be  installed  at  Conowingo, 
Md.  This  generator  will  have  a  diameter 
of  37  ft.  over  all  and  will  run  at  81.1 
r.p.m. 


Norfolk  Addition  Is  Formally 
Opened. — A  formal  opening  of  the 
addition  to  the  Virginia  Electric  & 
Power  Company’s  generating  station  on 
Reeves  Avenue,  Norfolk,  Va.,  took  place 
with  special  ceremonies  on  Dec.  7.  The 
addition  cost  $5,000,000  and  contains  a 
30,000-kw.  turbo-generator.  President 
W.  E.  Wood  made  a  declaration  of  the 
company’s  faith  in  the  electrical  growth 
of  Norfolk,  Richmond  and  tidewater 
Virginia,  over  which  its  interconnected 
system  extends. 


Demonstration  of  Rural  Electric 
Service  to  Be  Made  by  Truck  in 
Wisconsin. — Prof.  F.  W.  Duffee  of  the 
Wisconsin  College  of  Agriculture  says 
that  electricity  can  be  a  great  help  to 
many  farmers  in  Wisconsin,  particularly 
to  dairy  farmers,  if  they  are  correctly 
inform^  on  its  costs  and  proper  usage. 
He  says  that  next  year  the  College  of 


Agriculture  will  send  out  demonstration 
trucks  carrying  the  latest  and  best  elec¬ 
trical  equipment  ready  for  operation. 
This  will  afford  farmers  and  their 
wives  an  opportunity  to  see  for  them¬ 
selves  just  what  electricity  can  da 
for  them,  just  what  the  various  opera¬ 
tions  will  cost  and  how  to  install  and 
handle  equipment  to  obtain  best  results. 


Dover-Keene  (N.  H.)  Line  Self- 
Supporting. — The  Public  Service  Com¬ 
pany  of  New  Hampshire,  which  com¬ 
pleted  an  80-mile  transmission  line 
between  Dover  and  Keene,  N.  H.,  about 
a  year  ago.  reports  the  line  as  already 
self-supporting.  The  Pacific  Mills  of 
Dover  have  recently  contracted  to  take 
power  from  this  line. 


Two  Nebraska  Towns  Resist  Lure 
OF  Diesel  Engines. — Voters  of  Sutton, 
Neb.,  have  refused  approval  of  an  ordi¬ 
nance  which  would  have  allowed  the 
expenditure  of  $60,000  in  the  reconstruc¬ 
tion  of  the  city’s  old  direct-current  plant 
into  a  Diesel  engine  plant.  Less  than 
45  per  cent  of  the  votes  cast  were  for 
the  ordinance,  which  required  60  per 
cent.  Following  this  election  the  City 
Council  of  Harvard,  10  miles  away, 
withdrew  a  municipal-plant  ordinance  it 
had  prepared  and  annulled  the  order  for 
a  special  election.  Business  men  opposed 
the  project  as  wasteful,  holding  that  the 
Central  Power  Company  was  making 
rates  as  low  as  any  municipal  plant 
could  do. 


Seattle  to  Continue  to  Sell  Elec¬ 
trical  Appliances.  —  The  Seattle 
(Wash.)  Municipal  Department  will, 
for  the  time  being  at  least,  continue  to 
sell  electrical  goods,  the  Council  having 
reached  that  decision  when  it  found  that 
its  compromise  measure  to  eliminate 
sales  of  all  equipment  requiring  less 
than  500  watts  met  with  the  approval 
neither  of  merchants  who  retail  elec¬ 
trical  equipment  nor  of  spokesmen  who 
said  they  represented  citizens  and  con¬ 
sumers.  The  retailers  protested  against 
the  continued  sale  of  ranges  and  heaters. 
J.  D.  Ross,  superintendent  of  lighting, 
had  offered  to  eliminate  from  his  retail 
stock  goods  requiring  less  than  660 
watts  after  the  Puget  Sound  Power  & 
Light  Company,  the  city’s  competitor, 
announced  its  intention  of  discontinuing 
sales  of  small  electrical  goods  but  con¬ 
tinuing  to  sell  ranges  and  heaters.  The 
500-kw.  offer  was  then  made  by  the 
Council  as  a  compromise. 


Paterson  and  Cranford,  N.  J.,  No 
Longer  Centers  of  Generation  for 
Public  Service  Company. — According 
to  the  Public  Service  Electric  &  Gas 
Company,  two  old-time  electric  genera¬ 
ting  stations  of  that  utility  have  been 
closed  down  as  such,  though  they  con¬ 
tinue  to  be  operated,  with  new  equip¬ 
ment,  as  substations.  One  of  these 
discontinued  central  stations  is  in  the 
populous  city  of  Paterson,  which  is  now 
served  through  the  new  Athenia  switch¬ 
ing  station  with  energy  from  the  Kearny, 
.Essex  and  Marion  stations  transmitted 
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over  a  12-mile  line.  At  Cranford,  in 
the  company’s  central  division,  power  is 
now  received  directly  from  the  big 
metropolitan  stations  and  will  be  until 
the  completion  of  the  Metuchen  switch¬ 
ing  station,  when  the  energy  will  be  re¬ 
distributed  from  there  to  substations  in 
the  vicinity.  When  the  Paterson  sta¬ 
tion  was  completed  in  1896  it  ranked  as 
one  of  the  largest  in  the  United  States. 
The  Cranford  station  went  into  service 
in  1904. 


Institute  Shaping  Program  for 
February  Meeting.  —  Topics  tenta¬ 
tively  approved  for  presentation  at  the 
winter  meeting  of  the  American  Insti¬ 
tute  of  Electrical  Engineers,  to  be  held 
in  New  York  on  Feb.  13-16,  include 
the  operation  of  interconnected  power 
systems,  protective  and  control  systems, 
automatic  substations,  arc  welding,  elec¬ 
trophysics,  communication  and  electrical 
machinery. 


Funds  Said  to  Be  Forthcoming  for 
Okefenokee  Project. — The  Spencer- 
Mill  Company  of  Jacksonville,  Fla.,  has 
completed  financial  arrangements  for  the 
long-projected  hydro-electric  develop¬ 
ment  of  the  Okefenokee  Swamp,  accord¬ 
ing  to  reports  from  Waycross,  Ga. 
These  reports  state  chat  the  project  will 
cost  approximately  $12,000,000  and  will 
be  financed  by  New  York  bankers.  The 
preliminary  survey,  authorized  by  the 
Federal  Power  Commission,  has  been 
made,  and  it  is  thought  that  application 
for  a  license  will  soon  be  filed.  Two 
dams  are  proposed,  one  at  the  head  of 
the  St.  Mary’s  River  and  the  other  at 
the  head  of  the  Suwanee  River.  The 
two  projects  would  impound  approxi¬ 
mately  25,000  acres  and  are  intended 
to  supply  power  for  the  section  in  un¬ 
limited  quantities  and  a  steady  water 
supply  for  Jacksonville.  Inasmuch  as 
the  Hebard  Cypress  Company  owns  a 
large  part  of  the  Okefenokee  Swamp, 
final  action  may,  however,  be  affected 
by  its  attitude. 


Cincinnati  Utility  Makes  Large 
Contract  for  Industrial  Power. — 
The  American  Rolling  Mill  Company, 
Middletown,  Ohio,  will  in  future  obtain 
its  electric  power  from  the  Union  Gas 
&  Electric  Company,  Cincinnati,  and  in 
all  probability  completely  shut  down  its 
own  generating  plant  at  Middletown. 
This  is  the  result  of  one  of  the  largest 
orders  for  power  ever  placed  in  the 
Miami  Valley,  the  deal  having  just  been 
made  between  George  M.  Verity,  presi¬ 
dent  of  the  rolling  mill  company,  and 
H.  C.  Blackwell,  president  of  the  elec¬ 
tric  company.  The  mill’s  yearly  demand 
will  be  for  more  than  15,000  kw.  The 
Union  Gas  &  Electric  Company  and  its 
associated  systems  supply  Cincinnati, 
Dayton,  Hamilton,  Middletown,  Frank¬ 
lin  and  Miamisburg,  Ohio,  and  their  out¬ 
put  is  to  be  increased  in  1928.  Mr. 
Blackw'ell,  commenting  on  the  contract, 
declared  that  it  “shows  the  increasing 
confidence  and  belief  of  great  modern 
industrial  concerns  in  central-station 
service,  produced  efficiently  and  eco¬ 
nomically  in  modern  p)ower  plants.” 


Commission 

Rulings 

cAk  _ 

Priority  Rights  or  Utility  Giving 
Satisfactory  Service  in  Disputed  Terri¬ 
tory  Sustained. — Fort  Klamath,  Ore.,  and 
the  territory  in  the  immediate  vicinity 
thereof  are  in  the  operating  field  belonging 
exclusively  to  the  Wood  River  Power 
Company  and  not  subject  to  lawful  inva¬ 
sion  by  a  second  utility  as  long  as  the  terri¬ 
tory  is  adequately  served  with  power  and 
light,  according  to  the  decision  of  the  Ore¬ 
gon  Public  Service  Commission,  Dispute 
arose  between  the  Wood  River  utility  and 
the  California-Oregon  Power  Company 
concerning  prior  operating  privileges  in 
the  territory,  and  the  former  filed  an  appli¬ 
cation  with  the  commission  for  an  order  to 
restrain  the  California  company  from  en¬ 
tering  the  district.  Investigation  by  the 
commission  has  brought  a  judgment  in 
favor  of  the  Wood  River  Power  Company 
on  the  grounds  that  this  utility  was  first 
in  the  field  and  is  satisfactorily  serving  the 
public.  (See  Electrical  World  for  Sept. 
17,  page  582.) 


Vermont  Commission  Acts  to  Expe¬ 
dite  Emergency  Construction.  —  The 
Public  Service  Commission  of  Vermont,  in 
order  to  avoid  delay  in  the  reconstruction 
work  made  necessary  by  the  recent  floods 
in  that  state,  has  ruled  that  during  the 
emergency  securities  may  be  issued  by  pub¬ 
lic  utility  companies  which  have  suffered 
plant  damages  without  a  preliminary  ex¬ 
amination  of  the  expenditures  by  the  com¬ 
mission’s  experts.  The  commission  adds 
these  conditions :  ( 1 )  That  the  money  so 

raised  shall  be  expended  solely  for  plant 
rehabilitation;  (2)  that  a  special  account 
be  created  to  which  expenditures  for  plant 
rehabilitation  shall  be  charged,  with  full 
detail  preserved  of  material  and  labor  ern- 
ployed;  (3)  that  reports  of  these  expendi¬ 
tures  be  rendered  to  the  commission  at 
regular  intervals  as  required;  (4)  that  the 
costs  of  property  destroyed,  of  clearing  up 
and  special  maintenance,  temporary  con¬ 
struction,  emergency  service  and  all  ex¬ 
traordinary  items  shall  be  amortized  as  a 
deduction  from  gross  income  over  a  term 
of  years  to  be  fixed  later,  provided  that  no 
reserves  for  this  purpose  have  been  created ; 
(5)  that  these  expenditures  will  be  subject 
to  a  subsequent  audit  and  review  by  this 
commission. 


Non  -  Compensatory  Rates  for  Air 
Heating  Weighed  Against  Customers' 
Threatened  Loss  in  Equipment. — A  pro¬ 
posed  increase  in  rates  for  air  heating  by 
electricity  has  been  rejected  by  the  Wash¬ 
ington  Department  of  Public  Works,  says 
Public  Utilities  Reports,  and  a  more  mod¬ 
erate  increase  ordered  where  it  appeared 
that  although  the  current  rates  were  non¬ 
compensatory  and  discriminatory,  patrons 
had  originally  been  solicited  by  the  utility 
and  had  installed  equipment  for  such  service 
at  considerable  expense.  The  commission 
was  of  the  opinion  that  the  loss  should  be 
distributed  between  the  utility  and  con¬ 
sumers.  It  said  in  part :  “Customers  dis¬ 
continuing  such  service  will  suffer  a  loss 
due  to  the  fact  that  they  will  abandon  their 
electrical  air-heating  equipment  and  find  it 
necessary  to  install  some  other  type  of 
equipment  for  heating  purposes.  These 
losses  will  vary  considerably  between  cus¬ 
tomers  and  will  depend  primarily  upon  the 
difference  between  the  amount  realized  by 
the  sale  of  the  equipment  and  the  actual 


value  of  the  equipment  at  the  time  it  is 
abandoned,  as  well  as  the  additional  expense 
that  may  be  incurred  in  installing  other 
types  of  heating  equipment  after  the  houses 
have  been  built  over  the  cost  of  installation 
at  the  time  the  houses  were  built.  Prac¬ 
tically  all  of  the  customers  have  had  at 
least  five  years  or  more  use  of  their  equip¬ 
ment,  which  will  reduce  the  present  value 
considerably  below  the  original  cost  of  the 
equipment.” 

Recent  Court 

Decisions 

cAk _ 

Indemnity  for  Loss  from  Fire  As¬ 
cribed  TO  Defective  Transformer. — To 
Cain,  Hurley  and  Fleishel,  three  officials 
of  the  Cain-Hurley  Lumber  Company  of 
East  St.  Louis,  Ill.,  $120,000  damages  was 
awarded  by  a  jury  in  the  United  States 
Court  for  the  Eastern  District  of  Illinois 
in  a  suit  against  the  Illinois  Power  &  Light 
Corporation  because  of  the  destruction  by 
fire  of  their  planing  mill  and  lumber  yard 
at  Brooklyn,  Ill.  It  was  charged  that  a 
defective  transformer  of  the  Madison 
County  Light  &  Power  Company  (since 
absorbed  by  the  Illinois  Power  &  Light) 
caused  the  fire.  The  defense  maintained 
that  the  transformer  was  not  defective  and 
therefore  could  not  have  been  responsible 
for  the  fire,  and  it  is  expected  that  the 
verdict  will  be  appealed. 


Erection  of  Elevated  Railroad  Not 
Being  Ordinary  Street  Use,  City  Must 
Pay  Cost  of  Moving  Poles  and  Wires. — 
A  suit  against  New  York  City  resolved  in 
favor  of  the  New  York  &  Queens  Electric 
Light  &  Power  Company  by  the  New  York 
Supreme  Court,  Appellate  Division,  hinged 
on  the  circumstance  that  in  order  for  the 
city  to  build  an  elevated  railroad  it  became 
necessary  temporarily  to  remove  and  re¬ 
locate  poles,  wires  and  other  fixtures  of 
the  power  company.  The  city’s  contractor 
was  obligated,  if  required,  to  remove  and 
relocate  in  a  safe  and  permanent  condi¬ 
tion  the  wires,  cables  and  poles  that  in¬ 
terfered  with  the  erection  of  the  railroad 
and  also  to  do  all  temporary  work  neces¬ 
sary  to  maintain  the  regular  service  of  t’ne 
cables  and  wires  during  their  removal  and 
relocation,  the  city  to  pay  the  contractor, 
if  the  contractor  were  required  to  do  such 
work,  the  actual  and  necessary  cost.  The 
engineer  for  the  city’s  transit  commission 
did  not  direct  the  contractor  to  do  this 
work,  hbwever,  but  the  city  made  demand 
upon  the  power  company  that  it  be  done 
by  the  latter  at  its  sole  expense.  The 
power  company  and  the  city,  acting  through 
the  commission,  then  entered  into  an  agree¬ 
ment  whereby  the  company  agreed  to  re¬ 
move  expeditiously  all  its  wires  and  other 
attachments  along  the  route,  temporarily 
maintain  them  in  such  a  way  as  not  to 
interfere  W’ith  the  construction  of  the  rail¬ 
road  and  eventually  to  attach  the  wires  to 
the  railroad  in  such  manner  as  not  to 
interfere  with  its  maintenance  and  opera¬ 
tion.  It  was  further  agreed  that  all  such 
w’ork  be  done  at  the  cost  of  the  power 
company,  without  prejudice  to  its  claims 
that  the.  city  was  under  legal  obligation 
to  pay  for  the  work.  The  court,  in  finding 
for  the  company,  said  that  in  constructing 
the  railroad  the  city  was  not  acting  in  any 
governmental  capacity,  but  was  engaged 
in  a  proprietary  enterprise,  and  that  the 
erection  of  the  railroad  was  not  an  ordi¬ 
nary  street  use. 
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News  About  Men  of  the  Industry 

c^H. _ 


/.  £.  Hewes  Resigns 

James  E.  Hewes,  vice-president  and 
general  manager  of  the  Eastern  New 
York  Utilities  Company,  which  was 
recently  merged  with  the  New  York 
Power  &  Light  Corporation,  will  re¬ 
sign  on  Jan.  1  to  specialize  in  the  in¬ 
vestigation  of  engineering  and  oper¬ 
ation  of  public  utilities.  Mr.  Hewes 
joined  the  Albany  Southern  Railroad 
Company  in  1909  in  an  advisory  capac¬ 
ity  soon  after  that  company  was 
brought  out  of  ^  receivership.  He  was 
appointed  vice-president  and  general 
manager  thirteen  years  ago  and  since 
that  time  has  been  the  directing  head  of 
both  the  railroad  and  the  gas  and  elec¬ 
tric  departments  of  the  company.  Five 
years  ago  the  company  took  the  name 
of  the  Eastern  New  York  Utilities  Com¬ 
pany,  Mr.  Hewes  remaining  its  active 
head.  Before  removing  to  Albany  Mr. 
Hewes  for  five  years  was  assistant  to 
the  vice-president  in  charge  of  oper¬ 
ation,  H.  M.  Byllesby  &  Company, 
Chicago. 


Alfred  Alsaker,  chief  engineer  of 
the  Delta-Star  Electric  Company,  Chi¬ 
cago,  returned  from  abroad  Dec.  14 
aboard  the  Cunard  liner  Berengaria 
after  an  extended  trip  to  various  Euro¬ 
pean  countries. 

Thomas  W.  Hughes,  superintendent 
of  the  Sheridan  County  Electric  Com¬ 
pany,  Sheridan,  Wyo.,  has  been  trans¬ 
ferred  to  the  position  of  manager  of  the 
Rawlins  Electric  Light  &  Fuel  Com¬ 
pany,  Rawlings,  Wyo. 

Thomas  Cochran,  a  partner  in  J.  P. 
Morgan  &  Company,  has  been  elected  a 
director  of  the  General  Electric  Com¬ 
pany,  to  succeed  Dwight  W.  Morrow, 
who  is  now  Ambassador  to  Mexico. 
Mr.  Cochran,  who  has  been  a  Morgan 
partner  since  Jan.  1,  1917,  is  a  director 
of  seventeen  other  organizations,  among 
which  are  the  Bankers’  Trust  Company, 
the  Foreign  Finance  Corporation,  the 
Kennecott  Copper  Corporation,  the  Ne¬ 
vada  Consolidated  Copper  Company,  the 
Thompson-Starrett  Company,  the  Fifth 
Avenue  Bank  of  New  York,  the  Assso- 
ciated  Dry  Goods  Corporation  and  the 
Alaska  Development  Corporation. 

R.  L.  Shepherd,  formerly  Southern 
editor  of  the  Electrical  World,  has 
joined  the  sales  promotion  staff  of  the 
McGraw-Hill  electrical  papers,  with 
headquarters  in  New  York.  The  broad 
experience  of  Mr.  Shepherd  obtained 
through  his  editorial  activities  will  be 
utilized  in  his  new  position  as  a  part  of 
the  business  service  rendered  Electri¬ 
cal  World  advertisers.  He  affiliated 
himself  with  the  editorial  staff  of  the 
Electrical  World  in  1922,  following 
a  connection  with  the  Public  Service 
Corporation  of  New  Jersey  which  cov¬ 
ered  a  period  of  one  and  one-half  years. 
Mr.  Shepherd  is  a  graduate  of  the  Shef¬ 
field  Scientific  School  of  Yale  University 


and  a  member  of  the  American  Insti¬ 
tute  of  Electrical  Engineers,  the  Ameri¬ 
can  Welding  Society  and  other  technical 
associations. 


Professor  Karapetoff  Honored 
by  Franklin  Institute 

To  Prof.  Vladimir  Karapetoff  of  the 
School  of  Electrical  Engineering  of 
Cornell  University  has  been  awarded  the 
Elliott  Cresson  gold  medal  by  the  Frank¬ 
lin  Institute  of  the  State  of  Pennsylvania 
“in  consideration  of  the  inventive  ability, 
skill  in  design  and  detailed  theoretical 
knowledge  of  kinematics  and  electrical 
engineering  displayed  in  the  develop¬ 
ment  of  computing  devices.”  This  medal 
will  be  presented  at  the  annual  “Medal 
Day”  meeting  of  the  institute,  which  will 
be  held  May  16,  1928,  when  all  of  the 
medals  which  shall  have  been  awarded 
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during  this  institute  year  will  be  pre¬ 
sented  to  those  thus  honored. 

Though  Professor  Karapetoff  has  de¬ 
voted  most  of  his  time  to  academic  work 
since  his  arrival  in  this  country  twenty- 
odd  years  ago,  his  connection  with  cen¬ 
tral-station  companies  and  electrical 
manufacturing  companies  during  the 
summer  months  indicates  the  success 
with  which  he  has  undertaken  practical 
engineering  tasks. 


Arthur  B.  Lisle  has  been  elected 
president  of  the  Central  Connecticut 
Power  &  Light  Company,  a  consolida¬ 
tion  of  the  East  Haddam  and  Colchester 
electric  light  companies  and  the  Essex 
Light  &  Power  Company.  Mr.  Lisle 
is  well  known  in  central-station  circles, 
having  been  associated  with  the  Nar- 
ragansett  Electric  Lighting  Company 
of  Providence  for  thirty  years,  during 
twenty  of  which  he  served  as  general 
manager.  In  the  recent  acquisition  of 
the  Narragansett  company  by  the  New 
England  Power  Association  he  was 
made  vice-president  of  the  Narragansett 
organization.  Mr.  Lisle  is  a  past- 
president  of  the  New  England  Division 
of  the  N.E.L.A. 


J.  C.  Hoge  Vice-President  of 
Nebraska  Utility 

J.  C.  Hoge,  formerly  general  super¬ 
intendent  of  the  Central  Power  Com¬ 
pany,  Grand  Island,  Neb.,  has  been 
elected  vice-president  of  the  same  com¬ 
pany  in  charge  of  operations.  Mr.  Hoge 
was  graduated  from  the  University  of 
Nebraska  in  1910  with  the  degree  of 
bachelor  of  science,  electrical  engineer¬ 
ing.  His  first  work  was  in  the  city 
engineering  department  at  Lincoln,  Neb. 
In  1912  he  was  chief  engineer  of  the 
water  and  light  plant  and  city  electrician 
for  Lincoln.  In  the  same  year  he  re¬ 
ceived  the  degree  of  electrical  engineer 
from  the  University  of  Nebraska,  and 
in  1913  he  opened  an  office  as  consult¬ 
ing  engineer. 

In  1914  he  became  engineer  in  charge 
of  construction  of  the  hydro-electric 
plant  on  the  Loup  River  at  Boelus,  Neb., 
which  work  was  done  by  the  L.  E. 
Myers  Construction  Company  of  Chi¬ 
cago.  After  completion  of  this  work  he 
became  chief  engineer  of  the  Continental 
Gas  &  Electric  Company  with  head¬ 
quarters  at  Omaha,  and  during  the  war 
he  was  connected  with  the  radio  school 
at  the  university.  After  the  war  he 
formed  a  connection  with  the  Central 
Power  Company  in  May,  1920,  and  he 
has  been  with  this  company  in  various 
capacities  since  that  time. 

Obituary 

Ralph  Draper  Smith,  manager  of 
the  Keene  district  of  the  Public  Service 
Company  of  New  Hampshire,  died 
suddenly  Dec.  9  at  Keene.  Mr.  Smith 
was  57  years  of  age  and  was  widely 
known  in  New  England  and  central- 
station  circles.  He  removed  to  Keene 
in  1905  from'Hoosick  Falls,  N.  Y.,  to 
become  superintendent  of  the  Keene 
Gas  &  Electric  Company,  and  in  1915 
he  was  made  treasurer  and  manager. 
Upon  the  acquisition  of  the  Keene  com¬ 
pany  by  the  Insull  group  he  was  made 
district  manager. 

Charles  F.  Pfister,  a  vice-president 
and  director  of  the  Milwaukee  Electric 
Railway  &  Light  Company,  died  Nov.  12 
at  his  home  in  that  city.  A  native  of 
Milwaukee,  Mr.  Pfister  had  long  been 
a  prominent  business  leader  and  philan¬ 
thropist,  who  busied  himself  in  the  in¬ 
dustry  of  his  home  city  and  in  its 
financial  institutions  and  its  civic  and 
charitable  organizations.  As  a  director 
of  the  North  American  Company  for 
thirty  years  and  as  a  vice-president 
and  director  of  the  Milwaukee  Electric 
Railway  &  Light  Company  since  its 
organization  in  1896,  he  was  a  pioneer 
and  a  dominating  factor  in  the  develop¬ 
ment  of  Milwaukee’s  transportation  sys¬ 
tem.  As  a  director  of  the  Wisconsin  Gas 
&  Electric  Company  and  the  Wisconsin- 
Michigan  Power  Company,  Mr.  Pfister 
contributed  materially  to  the  direction 
and  growth  of  the  associated  compa¬ 
nies  in  Wisconsin  and  upper  Michigan. 
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Financial  and  Statistical  News 

_ 


Stocks  Again  Advance 
Previous  Losses  Recouped 
Bond  Market  Active 

POWER  and  light  stocks  have  again 
entered  the  heavy-buying  areas  of 
the  securities  markets.  Prices  have 
recovered  or  are  recovering  losses  in¬ 
curred  in  the  October  and  early  Novem¬ 
ber  selling  movement,  more  or  less  dis¬ 
pelling  the  impression  that  apprehension 
concerning  federal  investigation  was  an 
important  market  factor. 

During  the  selling  movement  referred 
to  utility  stocks  were  the  last  broad 
class  of  stocks  to  give  way  to  selling 
pressure.  Owing  probably,  in  part  at 
least,  to  uncertainty  as  to  what  might 
be  forthcoming  from  Washington,  they 
were  also  slower  to  recover.  It  is  only 
since  the  beginning  of  the  present  week 
that  they  have  fully  recovered  previous 
losses,  and  averages  are  now  at  higher 
levels  than  ever  before,  in  what  has  been 
called  a  “Christmas  market.”  Advances 
of  several  points  during  the  week  are 
recorded  by  Boston  Edison,  American 
Gas  &  Electric,  Pacific  Gas  &  Electric, 
Philadelphia  Electric  and  others. 

Public  utility  bonds  have  shown  some 
revival  of  strength  during  the  week, 
and  accumulation  of  certain  issues  has 
been  active.  Southwestern  Pdwer  & 
Light  6’s  advanced  two  points  to  108; 
Central  Illinois  Public  Service  5’s  are  up 
two  points  to  103,  while  one-point  gains 
were  made  by  Ohio  Public  Service  5’s, 
Public  Service  of  Northern  Illinois  S^’s 
and  several  other  issues. 

Although  new  financing  for  the  eleven 
months  ended  November  exceeds  all 
previous  records  by  a  huge  margin,  new 
issues  pending  will  add  well  over  $200,- 
000,000  to  the  year’s  total. 


Recent  Foreign  Financing 

During  the  past  few  weeks  several 
substantial  foreign  loans  have  been 
floated  —  Canada,  Japan  and  Norway 
being  the  countries  represented.  The 
Canadian  Hydro-Electric  Corporation, 
Limited,  issued  6  per  cent  cumulative 
first  preferred  stock,  totaling  $12,500,- 
000,  the  price  being  97  and  accrued  divi¬ 
dend.  The  corporation,  a  subsidiary  of 
the  International  Paper  Company,  is 
being  organized  to  acquire  and  hold 
control,  through  stock  ownership,  of  the 
Gatineau  Power  Company,  Gatineau 
Electric  Light  Company,  Limited,  and 
the  St.  John  River  Power  Company. 
This  issue  was  made  to  provide  funds  to 
complete  payment  for  acquisition  of 
shares  and  payment  for  indebtedness. 

The  Shinyetsu  Electric  Power  Com¬ 
pany,  Limited,  made  an  offering  of  first 
mortgage  6-J  per  cent  sinking-fund  bonds, 
a  piece  of  financing  involving  a  total  of 
$7,650,000.  These  bonds  were  priced  at 
93i  and  interest  to  yield  7.07  per  cent. 


The  company  owns  and  operates  three 
hydro-electric  plants  with  a  total  gen¬ 
erating  capacity  of  57,860  kw,  on  the 
Nakatsu  River  in  Japan. 

First  (closed)  and  general  mortgage 
5i  per  cent  gold  bonds  were  issued  by 
the  Vamma  Water  Power  Company  at 
98  and  accrued  interest,  to  yield  about 
5.65  per  cent.  This  issue  involved  a 


total  of  $5,000,000.  The  Vamma  Water 
Power  (Company  is  a  subsidiary  of  the 
Hafslund  Company,  which  is  the  second 
largest  producer  of  electric  power  in 
Norway.  These  companies  own  three 
hydro-electric  plants  with  a  total  in¬ 
stalled  capacity  of  173,000  hp.,  the 
Vamma  company’s  plant  (102,000  hp.) 
being  the  largest. 


Payment  of  Stock  Dividends  Examined 
by  Federal  Trade  Commission 

Capitalization  of  Portion  of  Accumulated  Surplus  Is  Regarded  as 
Defensible  in  Certain  Cases — Sometimes 
Merely  Tax  Evasion 


IN  VIEW  of  the  wide  use  of  stock 
dividends  by  some  of  the  leading 
public  utility  companies,  utility  officials 
are  following  with  interest  the  current 
investigation  by  the  Federal  T rade  Com¬ 
mission  into  the  situation.  Following 
the  Supreme  Court’s  decision  of  March, 
1920,  that  such  dividends  are  not  tax¬ 
able  to  the  shareholders,  a  rapid  in¬ 
crease  has  taken  place  in  the  total  of 
stock  dividends  paid.  According  to  the 
commission’s  findings  over  six  billion 
dollars  has  been  paid  out  in  this  way,  in 
stock,  by  10,245  corporations  during  the 
period  1920-1926. 

While  only  a  preliminary  report  has 
yet  been  issued  by  the  commission,  it 
may  be  assumed  therefrom  that  dis¬ 
tinction  will  be  drawn  between  policies 
of  issuing  stock  dividends  merely  as  a 
mode  of  tax  evasion  and  the  use  of  such 
dividends  as  a  perfectly  legitimate  means 
of  financing  expansion.  The  report 
calls  attention  to  significant  changes  in 
corporate  dividend  policy  since  1920 
thus : 

“1.  Corporations  have  apparently  dis¬ 
tributed  in  seven  years,  1920-1926,  much 
larger  proportions  of  total  distributable 
surplus,  and  total  surplus  attributable 
to  the  period,  than  in  the  seven  years 
1913  to  1919. 

“2.  This  increase  in  distribution  has 
been  chiefly  by  way  of  both  absolute  and 
relative  increases  in  stock  dividends  in 
the  later  period  as  compared  with  the 
earlier.  While  there  were  considerable 
absolute  ir.creases  in  cash  dividends  in 
the  second  period,  there  was  practically 
no  relative  increase. 

“In  part  these  differences  are  due  to 
the  abnormal  character  of  business  and 
financial  conditions  resulting  from  the 
world  war;  in  part  they  are  the  results 
of  the  tax  policies  of  the  federal  gov¬ 
ernment.” 

Questions  Advantage  to  Business 

The  report  finds  that  this  rapid  in¬ 
crease  in  the  payment  of  stock  dividends 
does  not  seem  to  be  the  result  of  neces¬ 
sity  and  questions  its  advantage  as  a 


business  policy.  Contention  is  made 
that  the  reduction  of  surplus  through  a 
stock  dividend  leaves  the  stockholder’s 
equity  in  a  corporation  precisely  where 
it  was  as  measured  by  its  book  value. 
“Furthermore,”  says  the  report,  “the 
stock  dividend  policy  places  permanently 
beyond  the  reach  of  shareholders,  for 
purposes  of  any  subsequent  distribution 
in  cash  or  other  assets,  whatever  part 
of  the  surplus  is  capitalized.  From  the 
standpoint  of  the  corporation  it  has  been 
argued  that  this  is  an  advantage  be¬ 
cause  new  capital  has  in  effect  been  thus 
permanently  obtained  without  the  neces¬ 
sity  of  selling  new  securities.  But. 
essentially,  this  is  only  an  argument 
for  financing  capital  requirements  from 
earnings  and  hence  is  not  inseparably 
or  peculiarly  related  to  stock  dividends. 

Surplus  Is  Reduced 

“The  capitalization  of  surplus  auto¬ 
matically  reduces  the  total  surplus,  sur¬ 
plus  per  dollar  of  stock  capitalization 
and  surplus  per  share  below  that  which 
would  be  available  if  the  capital  stock  is 
split  into  the  same  total  number  of 
shares.  The  corporation  surplus  serves 
as  a  reserve  fund  out  of  which  dividends 
may  be  paid  when  not  earned  during 
the  current  year  and  against  which 
losses  and  adjustments  (if  not  too  large) 
may  be  charged,  thus  avoiding  possible 
impairment  of  the  capital  investment 
and  inability  to  pay  dividends  without  a 
readjustment  of  capital  structure,  even 
though  such  dividends  are  earned.  On 
the  other  hand,  where  no  stock  divi¬ 
dends  are  declared  shareholders  may  get 
a  wrong  impression  of  the  nature  of 
their  property  if  the  surplus  has  in 
major  part  been  already  embodied  in 
fixed  assets.  The  capitalization  of  that 
part  of  accumulated  surplus  thereby 
rendered  unavailable  for  dividends  or  for 
reserve  funds  that  may  be  needed  later 
might  be  defended,  under  such  circum¬ 
stances  as  a  desirable  correction  of  capi¬ 
tal  accounts. 

“Had  capital  stock  ‘split-ups’  been 
substituted  even  to  a  comparatively 
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limited  extent  for  stock  dividends  from 
1920  to  1926,  each  shareholder  might 
have  possessed  as  many  shares  as  he 
held  at  the  end  of  that  period,  but  each 
share  would  have  been  somewhat  better 
protected,  in  so  far  as  surplus  serves 
as  a  protection  to  shareholders. 

“The  foregoing  statements  should  not 
be  taken  as  favoring  the  creation  of  an 
excessive  surplus  or  its  indiscriminate 
investment.  Even  though  it  is  neces¬ 
sary  or  desirable  for  one  reason  or  an¬ 
other  to  pursue  a  policy  of  building  up  a 
large  surplus  from  earnings  and  rein¬ 
vesting  it  in  the  business,  it  does  not 
follow  that  it  is  either  necessary  or  de¬ 
sirable  to  capitalize  that  surplus  to  the 
extent  prevailing  in  the  last  few  years.” 


Company  Reports 

Gross  Earnings  Twelve 
Months  End^  Oct.  3 1 

Name  of  Company  1927  1926 

Baton  Rouge  Electric .  $1,018,899  $931,654 

Blackstone  Valley  Gas  &  Elec¬ 
tric*  subs .  5,902,601  5,424,325 

Cape  Breton  Electric .  651,413  605,121 

Carolina  Power  *  Li^t .  8,851,646  8,002,806 

Columbus  Electrio*  Power  . . .  4,168,995  3,633,369 
Eastern  Texas  Electrio  *  subs.  7,017,294  5,457,781 
Edison  Elec.  nig.  of  Brockton  1,917,312  1,750,491 

El  Paso  Electrio*  subs .  2,978,369  2,772,724 

Galveston-Houston  Electrio  * 

subs .  5,008,541  4,433,839 

Lowell  Electrio  Light .  1,779,314  1,711,096 

No.  Texas  Electrio* subs .  2,637,057  2,524,372 

Penn-Ohio  E^son .  1,048,859  1,118,789 

Puget  Sound  PwT.*Lt.*  subs.  14,676,018  13,365,674 
Savannah  Electrio  *  Power ...  2, 242, 1 35  2, 1 92, 1 0 1 

Sierra Pacifio Electrio* subs. .  1,248,566  1,231,893 

Tampa  Electrio  *  subs .  4,769,282  4,735,968 

Virginia  Elec.  *Pwr.*  subs...  12,783,072  11,787,027 

Narragansett  Company 
Merger  Approved 

Another  step  toward  the  simplifica¬ 
tion  of  the  public  utility  structures  in 
Rhode  Island  was  recently  taken  in  the 
acceptance  by  the  stockholders  of  the 
Narragansett  Electric  Lighting  Com¬ 
pany  of  an  offer  of  the  United  Electric 
Power  Company  for  transfer  of  the 
assets  and  properties  of  the  Narragan¬ 
sett  company  to  the  power  company 
under  terms  lately  established  by  the 
Public  Utilities  Commission  of  the  state. 
Under  the  earlier  set-up,  the  Rhode 
Island  Public  Service  Company  owned 
the  entire  capital  stock  of  the  United 
Electric  Power  Company  and  also 
owned  all  of  the  stock  of  the  Narragan¬ 
sett  Company,  which  in  turn  owned  over 
99.5  per  cent  of  the  stock  of  the  Narra¬ 
gansett  Electric  Lighting  Company.  The 
Service  company  also  controlled  the 
United  Electric  Railways,  and  the  New 
England  Power  Association  controlled 
the  Service  company. 

The  process  of  simplification  wipes 
out  the  Narragansett  Electric  Lighting 
Company  and  the  Narragansett  Com¬ 
pany,  and  in  place  of  the  United  Electric 
Power  Company  is  set  up  a  new  corpo¬ 
ration  called  the  Narragansett  Electric 
Company,  which  is  the  light  and  power 
entity  of  the  new  structure  and  directly 
owned  by  the  Rhode  Island  Public  Serv¬ 
ice  Company.  The  last-named  company 
continues  to  own  a  controlling  interest 
in  the  United  Electric  Railways.  Ulti¬ 
mately  the  South  County  Public  Serv¬ 
ice  Company  and  other  subsidiaries  of 


the  old  Narragansett  Electric  Lighting 
Company  will  become  a  part  of  the 
Narragansett  Electric  Company.  This 
will  leave  the  Rhode  Island  Public 
Service,  or  holding  company,  in  control 
of  the  electric  and  railway  companies, 
the  New  England  Power  Association 
continuing  as  the  parent  company  of 
the  group. 

Customers  Provide  Third  of 
Expansion  Capital 

Stock  sales  to  customers  have  pro¬ 
vided  more  than  one-third  of  the  entire 
new  capital  for  extension  and  develop¬ 
ment  of  operating  subsidiaries  of  the 
Public  Service  Corporation  of  New 
Jersey  during  the  past  six  years,  accord¬ 
ing  to  President  Thomas  N.  McCarter. 

Discussing  the  progress  made  in  this 
way,  Mr.  McCarter  said: 

“Since  1921,  when  our  popular  owner¬ 
ship  campaigns  were  inaugurated.  Pub¬ 
lic  Service  Corporation  of  New  Jersey 
has  sold  a  total  of  580,932  shares  of  its 
preferred  stock  to  117,144  subscribers. 


additional  evidence  of  the  short- 
/x  age  of  first-grade  investment  secu¬ 
rities  for  financial  and  fiduciary  purposes 
was  presented  last  week  by  J.  L.  Loomis, 
president  of  the  Connecticut  Mutual 
Life  Insurance  Company,  before  the  As¬ 
sociation  of  Life  Insurance  Presidents. 
Mr.  Loomis  showed  that  75  per  cent 
of  the  increase  in  assets  of  the  life  com¬ 
panies,  amounting  to  about  $1,500,000,- 
000,  will  go  into  city  mortgages,  farm 
mortgages,  public  utility  and  railroad 
bonds  during  1927.  It  was  pointed  out 
that  this  does  not  involve  sufficient  di¬ 
versification.  He  said: 

“There  are  many  strong  and  attrac¬ 
tive  investment  issues,  well  tested,  in 
other  lines  of  industry  that  in  the  past 
twenty  years  have  become  more  and 
more  necessary  to  the  public  welfare 
and  progress,  into  which  it  seems,  with 
wise  limitation,  we  all  might  have  some 
admission.  At  least  $3,000,000,000  is 
invested  in  the  basic  industry  of  steel ; 
at  least  $8,000,000,000  of  capital,  sur¬ 
plus  and  profits  is  invested  in  the  ab¬ 
solutely  necessary  function  of  banking 
and  trust  company  service,  to  mention 
but  two  important  fields.” 

This  statement  of  a  lack  of  suitable 
investment  securities  even  for  insurance 
companies  which  are  permitted  to  pur¬ 
chase  utility  bonds  further  emphasizes 
the  desirability  of  making  these  eligible 
for  trust  and  savings-bank  investment. 

With  regard  to  the  general  shortage 
existing  in  available  securities,  Mr. 
Loomis  said: 

“The  resources  of  the  life  companies 
during  the  twenty-two  years  ending  with 
1926,  as  shown  by  Mr.  Ecker’s  paper 
of  Hst  year,  became  five  times  as  great, 
while  the  national  wealth  became  less 
than  three  and  one-half  times  as  great. 


providing  $58,093,200  new  capital.  Dur¬ 
ing  the  same  period  $160,642,615  was 
expended  for  betterments  and  additions, 
of  which  $105,165,734  was  spent  in  the 
electric  division.  On  this  basis  these 
campaigns  provided  36.2  per  cent  of  the 
total  capital  expenditures  and  55.2  per 
cent  of  the  electric  division  expendi¬ 
tures  where  the  greatest  development 
has  taken  place  during  the  past  six 
years. 

“The  Public  Service  Corporation  of 
New  Jersey  in  recent  years  recorded  an 
unusually  rapid  increase  in  the  number 
of  individual  stockholders,”  Mr.  Mc¬ 
Carter  added.  “Eliminating  all  duplica¬ 
tions,  where  customers  hold  either  more 
than  one  class  of  preferred  or  preferred 
and  common  stock,  the  company  carried 
the  names  of  70,337  individual  stock¬ 
holders  on  its  books  as  of  Nov.  1,  1927. 
This  compares  with  2,763  stockholders 
reported  in  1921.  The  most  gratifying 
development  is  the  large  increase  in  the 
number  of  women  stockholders,  the  total 
being  well  above  30,000  at  the  present 
time,  compared  with  practically  none 
six  years  ago.” 


No  small  proportion  of  this  increase  in 
national  wealth  has  been  in  lines  of  in¬ 
dustry  to  which  life  insurance  funds,  by 
limitation  of  statute  or  strongly  in¬ 
trenched  investment  views,  have  made 
but  small  if  any  direct  contribution.  By 
the  same  token  rapidly  growing  re¬ 
sources  of  savings  banks,  trust  funds  in 
the  hands  of  trust  companies,  building 
and  loan  funds,  have  almost  entirely 
gone  into  the  same  restricted  channels — 
further  restricted  by  the  annual  retire¬ 
ment  of  a  billion  dollars  of  the  govern¬ 
ment  debt.” 

New  Issues,  $107,520,000 

Electric  light  and  power  financing 
during  the  week  ended  Dec.  15  was 
unusually  heavy,  five  companies  having 
issued  new  securities  to  the  amount  of 
$107,520,000.  The  largest  individual 
loan  was  floated  by  the  Philadelphia 
Company  in  the  form  of  5  per  cent 
secured  gold  bonds,  a  piece  of  financing 
involving  a  total  of  $^,000,000.  These 
bonds,  dated  Dec.  1,  1927,  and  maturing 
Dec.  1,  1967,  were  priced  at  98  and 
accrued  interest  to  yield  5.11  per  cent. 
The  company  will  devote  the  proceeds 
of  these  bonds  to  the  retirement  of  all 
its  present  outstanding  mortgage  in¬ 
debtedness,  the  purchase  of  additional 
Duquesne  Light  Company  stock,  the 
acquisition  of  an  interest  in  the  Ken- 
tudcy-West  Virginia  Gas  Company  and 
to  other  corporate  purposes. 

First  and  refunding  mortgage  gold 
bonds  of  the  Duke  Power  Company  were 
offered  to  the  amount  of  $40,000,000  at 
98  and  accrued  interest.  This  issue, 
bearing  interest  at  the  rate  of  4^  per 
cent,  is  another  example  of  the  facility 
with  which  utility  companies  are  able 


Shortage  in  Securities  Available  for 
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to  borrow  money  at  low  rates.  These 
bonds,  dated  Dec.  1,  1927,  and  maturing 
Dec.  1,  1967,  are  secured  by  a  direct 
lien  on  all  the  fixed  electrical  properties 
acquired  or  being  acquired  by  the  Duke 
Power  Company.  Proceeds  will  be  used 
to  reimburse  the  company  for  expendi¬ 
tures  made  in  connection  with  additions 
and  improvements  to  plant  and  prop¬ 
erty,  to  retire  floating  indebtedness  in¬ 
curred  in  connection  therewith  and  for 
other  corporate  purposes. 

During  the  week  under  review  the 
Central  Public  Service  Corporation 
issued  series  A  6  per  cent  collateral  trust 
gold  bonds  to  the  amount  of  $4,500,000, 
the  price  being  97^  and  accrued  interest, 
to  yield  about  6.30  per  cent.  Proceeds 
will  be  used  for  the  acquisition  of  prop¬ 
erties,  to  retire  imlebtedness  and  for 
other  corporate  purposes. 

First  and  general  mortgage  gold  bonds 
of  the  Central  Maine  Power  Company 
to  the  amount  of  $2,000,000  were  offered 
at  98  and  interest,  yielding  about  4.62 
per  cent. 

The  Binghamton  Light,  Heat  &  Power 
Company  issued  10,000  shares  of  six- 
dollar  cumulative  preferred  stock  at  $102 
and  accrued  dividend  to  yield  5.88  per 
cent. 


Canadian  Hydro  Installa¬ 
tion,  4,885,000  Hp. ' 

Figures  Just  Given  Out, by  the  Water- 
Power  Branch  Put  Capitalization  at 
$900,000,000,  Highest  for  Any  Single 
I  ndustry 

according  to  a  report  just  issued 
by  the  Water  Power  Branch  of 
the  Canadian  Department  of  the  In¬ 
terior,  the  totil  installation  of  water¬ 
power  plants  in  the  Dominion  will  be 
4,883,000  hp.  by  the  end  of  the  present 
year,  and  if  the  present  rate  of  increase 
continues,  will  easily  have  passed  the 
5,000,000-hp.  mark  by  the  end  of 
1928.  As  indicating  the  rapid  growth 
of  hydro-electric  development  in  the 
Dominion,  it  is  pointed  out  that  in  1900 
the  total  installation  amounted  to  only 
170,000  hp.  During  the  subsequent 
decade  that  development  grew  to 
975,000  hp. ;  at  the  close  of  1914  it  was 
1,946,000  hp.,  and  at  the  end  of  1920  it 
had  increased  to  2,508,000  hp. 

As  further  evidence  of  Canada’s 
possible  installation,  J.  T.  Johnston, 
director  of  the  Water  Power  Branch, 
says  in  the  report:  “It  is  not  correct 
to  substract  the  total  installation  at 


Nov.  1  (4,883,000  hp.)  from  the  totals 
of  available  power  to  determine  what 
power  remains  undeveloped,  as  inves¬ 
tigation  has  shown  that  throughout 
the  Dominion  the  installations  at  de¬ 
veloped  sites  exceed  the  estimates  of 
ordinary  six-month  power  at  such  sites 
by  about  30  per  cent.  On  this  basis  the 
total  recorded  resources  of  Canada 
would  warrant  the  installation  of  about 
43,000,000  hp.  In  other  words,  the 
present  turbine  installation  represents 
slightly  more  than  11  per  cent  of  the 
total  resources.” 

The  total  capital  invested  in  the 
water-power  industry  in  Canada  at  this 
date  is  estimated  to  be  $900,000,000,  or 
more  than  that  for  any  other  single 
manufacturing  industry.  The  corre¬ 
sponding  figure  in  1910  was  $121,- 
000,000,  so  that  the  increase  in  seven¬ 
teen  years  is  more  than  600  per  cent. 
This  total  includes  the  cost  of  the 
primary  and  auxiliary  power  plants, 
transmission  and  distribution  systems 
with  land,  machinery  and  equipment. 
Applied  to  the  existing  installation,  it 
amounts  to  an  average  of  $183  per 
horsepower,  and,  in  view  of  the  steady 
earning  power  shown  by  the  industry 
even  in  times  of  industrial  difficulties 


Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies 

(Price!  on  New  York  stork  market  unless  otherwise  noted.  Unless  otherwise  noted  the  par,  stated,  or  preference  value  of  stock  Is  1100.) 


Bid  Price 

Companies  Tuesday  I.ow  High 

Dec.  13  1927  1927 


Companies 


Bid  Price 

Tuesday  Iaiw  HlRh 
Dec.  13  1927  1927 


Bid  Price 

Companies  Tuesday  Low  High 

Dec.  13  1927  1927 


AbITIBI  PWR.  *  PAPER.  4% 


com. — no^iu-. 


131 

59 

106 


Ala.  Pwr;..$7lcom.  pf. — no  par . 

AlUa-Cbaimera  Mfg.,  6%  com . 

Aluminum  Co.  of  Amer.,  com . 

AluminuBi'Co.  of  pf . 

Amer.  ft  Fortin  Pwr.,  7%  pf.—  no  par 
Amer.  ft  Foreign  Pwr.,  com. — no  par 
Amer.  Boacb  Magneto,  com. — no  par 

Amer.  Brown  Boveri  Eleo.f . 

Amer.  Brown  Boveri  Elec.,  pf.  $7 _ 

Amer.  Gas  ft  Elec.,  6%'pr. — no  par.. 

Amer.  Gas  ft  Elec.,  com.  t — no  par. . 

Amer.  Lt.  ft  TTac.,  6%  pf . 

Amer.  Lt.  ft  TTac.,  new  com . 

Amer.  Pwr.  ft  Lt.,  6%  pf . 

Amer.  Pwr.  ftiLt.,  com.  t — no  par. .. 

Amer.  Pub.  Serv.,  7%  pf . 

Amer.  Pub.  Serv.,  com.  t .  *  70 

Amer.  Pub.  Utilities,  7%  ptc.  pf .  a  89 

Amer.  Pub.  Utilities,  7%  pr.  pf .  95 

Amer  Pub.  Utilities,  com .  it  60 

Amer.  States  Sec.,  A .  4 

Amer.  States  Sec.,  B .  4 

Amer.  Superpwr.,  6%  ptc  pf. — 25. . .  it  29 

Amer.  Superpwr.,  6%  Ist  pf . 

Amer.  Superpwr.,  Class  A.t — no  par. . 

Amer.  Superi^.,  ClafttB.t— no  par. . 

Amer.  wtr.  wks.  ft  Ewe.,  e'fe  pf .  , . 

Amer.  W.W.  'drE.,  66m'.  nfew — no  pifr 

Anaconda  Copper-cap.  S3 . 

Appalachian  Electrie  Pwr.,  7%  pf. . . 

Arkansas  Pwr^ft  Lt.  7^7,  pf . 

Assoc.  Gas  ft  Elec.,  S3.50 — 50 . 

Assoc.  Oas  ft  Elec.,  pf. — $6 — no  par. 

Assoc.  G.  ft  E.,  Class  A,  10 — no  par. 

Babcock  ft  wilcxix.  ih  com.. 

Bingbamton  L‘.,'H:  ft  P.,  t6  pf . 

BIrminebam  Elec.,  pf. — $7 — no  par. 
Blackstowe  VsiHer  Q  ft  E..  6‘''r  pf 
Blackstone  Valley  Gas  ft  Elec.,  lO*^:) 


Broad  River  Pwr.,  7%  pf . 

Brooklyn  Edison,’ 8*^  com . 

Buffalo, -Niagara  ft  Blast.  Pwr.,  $1.60 

pf-^25 . 

Buffalo,  Niagara  ft  East.  Pwr.  com. 


California  elec,  gener¬ 
ating,  6%  pf . 


138]  83 

113  107 


115  88 

1331  671 
1061  101 
1081  86 
29)  18t 

22  13 


:  yi. — — r 

Util.,  87  pf.— D 


Cewtral  Ind.  Pwr.,  7%  pf . 

Central  Maine  Power,  6";  pf . 


107 

97) 

108 

52 

50 

.W 

96 

85 

96 

501 

■■■■> 

125 

r 

113  * 

1.32 

102  • 

93 

102 

110 

105 

110 

IH07 

103 

105 

AT  28 

98 

1.53 

(100 

70 

105 

/217 

.  » 

104 

97 

i04) 

1»U 

148)  - 

203) 

I  26' 

1  311 

A98 

96 

99) 

135 

125 

150 

11091 

a99) 

92) 

99 

01041 

98) 

104) 

104] 

100 

104 

a  m 

85) 

95) 

0  94) 

85) 

951 

95 

Central  Maine  Power,  7% . 

CTentral  Pwr.  ft  kt.,'7^pf . 

Centfal  States  Elec.,,7fi  pf . 

central  States  Elec.,  com.f . 

Century  Elec.,  6'^'com.- . 

Chicago  Fuse  Mfg.,-com. — S2.50  no 

par . . . 

Cincinnati  Gas  ft  Elec.,  5'’o  coni  .  . 
Cities  S*rvlce,  $6'  pf; — no  par,ex.dlv. 
Cities  Service,  pf.  B — no  par,  ex.  dlv. 
Cities  Service, pf.BB — no  par, ex. dlv. 
Cities  Service,  com. — 20,  ex.  dlv.  . . 
Cities  Service, Bks.  Shrs. — 10,ex.  dlv. 
Cities  Service  Pwr.  ft  Lt.,  7'T,  pf  .  . 
Cities  Service  Pwr.  ft  Lt.,  6%  pf  . . . 

f''larion  River  Pwr.,  Srj-  pf . 

Cleveland  Elec.  Illg.,  pf . 

f'leveland  Elec.  Illg.,  10%  com . 

Columbia  Gas  ft  Elec:,  6%  pf . 

Columbia  G.  ft  E.  com.  $5^no  par  . 
Columbus  Elec,  ft  Pwr.,  $2  com. — 

no  par . 

Columbus  Elec,  ft  Pwr.,  7%  pf . 

Columbus  Ry.,  Pwr.ftLt.,  9%,  1st.  pf. 
Columbus  Ry.,  Pwr.  ft  Lt..  6&''7i  pf.  B 
Columbus  Ry.,  P.  ft  I.,  com. — no  par 
Commonwealth- Eldlson,- 8^  com.  . .  . 

Commonwealth'  Rwr..  6%,v>t . 

;Cpmmopw’thiPwr.,  $2,';com. — no  par 

Conn.’  Lt.yA.  Pwr.,  8%,pf . 

Cfonn.  Lt.‘ft  Pwr.,  7%  pf.. . 

Cons.  Gas  of  N.  Y.,  pf. .-.  . 

Cons.  Gas  of  V-“Y-..  com.  $5 — no  par. 
Cons.  Gas,  Elec.  Lt.  ft  Pwr.  of  Baltl., 

6%  pf . . . . . ; . 

Cons.  Gas,  Elec.  Lt.  ft  Pwr'.  of  Baltl., 

6j%  pf...  :.r;..r . 

Cons.  Gas,  Elec.  Lt..ft  Pwr.  of  Balti., 

'  7%  pf . . 

Cons.  Gas,  Elefc.'Lt.  A  Pwr.  of  Baltl., 

8%  pf..- . . . 

Cons.  Gas,  Elec.  Lt.  ft  Pwr.  of  Balti., 

,  ■  com:  .S^.OO-j-no-par .  . 

Consolidated  Pwr.- A  Lt.,  7%  pf . 

Consumers. Pwr.,  6*77  pf . 

Consumers  Pwr..  6.6*^  pf . 

Continental  Gas  ft  Elec.,  8%  ptc.  pf. 
ConJlnentarGas'A'Elec.^  7%  pr.  pf.  . 
.Conll.  G.  ftjE>com.i$J.40 — no  par.  . 

Crocker  Wheeler,  com. t . 

Crocker  Wheeler,  7%  pf . 


Dallas  pwr.  a  lt.,  7%  pf. .. . 

Dayton  Pwr.  ft  Lt.,  6%  pf . 

Detroit  Edison,  8*^  com . 

Dublller  Condenser,  com. — no  par.. 

Duke  Pwr.,  cap . 

Duquesne  Lt.,  7%  pf . 


Eastern  new  York  util.. 


Eastern  New  York  Util.  com. 
Fjwtem  States  Pwr.  $7,  com. 
Eastern  States  Pwr.,  pf 


106 

102 

106 

1031 

100) 

103 

100) 

92) 

102 

28) 

17} 

30) 

6137 

114 

162 

m31 

30 

35) 

plOIj 

96) 

101) 

294) 

87 

944 

2  81 

8 

31 

2  88) 

80) 

86 

2  52) 

401 

58) 

2  26 

22) 

27 

106 

100) 

106) 

95 

90 

95) 

95 

112 

ios' 

ii2 

330 

285 

340 

1071 

99) 

1081 

92) 

82) 

98) 

67 

108 

107 

98) 

106 

104 

96  . 

.  104 

A105 

75 

105 

168) 

1.38 

173 

103) 

91) 

103) 

66) 

48) 

781 

118 

II9 

123 

112 

112 

118 

102 

93 

102 

1181 

94 

121] 

elll) 

111 

111) 

el  14 

110) 

114) 

rll5) 

112) 

117 

el  291 

127 

1.301 

e  67) 

51 

71 

105 

100 

106 

105 

100 

102 

106) 

103 

105) 

108 

103 

106) 

106 

100 

103 

A220 

210 

225 

23 

23 

38 

78 

78 

88 

no 

107 

110) 

108 

101 

109 

168 

133) 

168 

21 

2 

5) 

125 

115 

130 

116 

1141 

117) 

Alio 

102 

104) 

A  65 

70 

75 

12) 

9 

14 

971 

90 

95 

East.  Tex.  Elec..  7%  pf . 

107 

106 

108 

Eklison  Elec,  of  Boston,  $12  com .... 

d257 

217 

267 

El  Paso  Elec.  7%  pf . 

108 

105 

107! 

Elec.  Bond  ft  Share,  6%  pf . 

(1091 

[  105j 

1  110) 

Elec.  Bd.  ft  8h.  Sec.,  com.  $I — no  par 

(  74 

:  67 

[  80) 

Electric  Household  Utll.t . 

a  13 

11 

15) 

Elec.  Investors.  6%  pf. — no  par . 

99 

92 

97 

Elec.  Investors,  com.t — no  par . 

42)  32)  44! 

Elec.  Pwr.  ft  Lt.,  ctfs.  pf . 

107 

96 

109 

Elec.  Pwr.  ft  Lt.,  ctfs.,  40%  pd . 

AI191 

1  1031 

\  120 

Elec.  Pwr.  ft  Lt..  ctfs.,  com. — no  par 

28] 

1  16 

29) 

EUec.  Rcfrlg.  cap  t . 

81 

1  5 

37) 

Elec.  Ry.  Securities,  com. — no  par. . . 

1  si 

I  8 

Elec.  St.  Battery  com.  $5.25 — no  par 

76 

1  63{ 

I  81 

Elmira  Wtr.,  Lt.  ft  R.R.,  7%  pf . 

AI04 

1  99 

101) 

Empire  Pwr.,  ptc.f . 

33 

26 

39 

Engr.  Pub.  Serv.,  $7  pf. — no  par.  . . 

107i 

1 

1  1051 

Engr.  Pub.  Serv.,  com. — no  par . 

35  j 

21 

1  39) 

Eui^ka  Vacuum  Cleaner,  com.  $4 — 

■* 

DO  par . 

77)  50 

77) 

Fairbanks  morse,  7%  pf — 

A107 

1071 

112 

F.-M.,  com. — $3 — no  par . 

A  34 

30! 

)  43) 

Federal  Lt.  ft  Trac.,  com  $1.40 . 

44 

37 

[  47 

Federal  Lt.  ft  Trac.,  $6  pf. — no  par. . 

A  98)  91 

1  100 

Florida  Pwr.  ft  Lt.,  7%  pf . 

107 

102  i 

107 

Ft.  Worth  Pwr.  ft  Lt.,  7%  pf . 

(111 

Galveston-houston  elec. 


6%  pf . 

70 

68 

72 

Galveston-Houston  Elec.,  com . 

33 

26 

32 

General  Cable,  Cla . 

56 

55) 

60 

Gen.  Elec.  $3  com. — no  par . 

1.34) 

81 

146) 

Gen.  Elec.,  special — 6% . 

11) 

11 

11) 

Gen.  Gas  ft  Elec.  (Del.)  com  A 
$1.50 — no  par . 

35) 

34 

47) 

Gen.  G.  ft  E.  (Del.)  pf.  A.  $8 — no  par 

A 124 

113) 

1231 

Gen.  G.  ft  E.  (Del.)  pf.  A  $7 — no  par. 

A 108 

100 

no! 

Gen.  G.  ft  E.  (Del.)  pf.  B  $7 . 

AI05 

96 

105) 

Gen.  Pub.  Serv.,  $7  cum.  pf.,  no  pur 

AMO 

102 

106 

Gen.  Pub.  Serv.,  com.,  no  par . 

Ga.  Ry.  ft  Pwr.,  8%  pf . 

15) 

11) 

18 

A125 

119 

125 

Ga.  Ry,  ft  Pwr.,  7%  bf . 

Gt.  Western  P'wr.,  7%  pf . 

AI13) 

106 

no 

A104 

Idaho  pwr.,  7%  pf . 

111.  No.  Utilities,  6%  pf . 

108 

103 

109 

A  96 

88 

97 

III.  Pwr.  ft  Lt..  7%  pf. . 

103 

99 

101) 

Ingersoll  Rand  6%  pf . 

AI14 

IW 

120 

Int.  Combus.  En^.,  com.  $2 — no  par 

Int.  Combustion  Engr.,  7%,  pf . 

Int.  Util.,  Class  A — $3.50-— no  par.  . 

54 

40) 

64 

AI03) 

101 

103' 

28 

53 

Int.  Utilities,  Class  B — no  par . 

10) 

3 

n; 

Interstate  Pwr.,  pf. — $7 — no  par.  .  . . 
Interstate  Pub.  Serv.,  7%  pf . 

98 

93 

98 

102 

98 

103 

Iowa  Ry.  ft  Lt.,  7%  pf. . . 

A  98) 

97 

99 

Jersey  central  pwr.  a  lt. 

CO  ,  7'’7  pf .  107  97)  105 

Johns-Manvllle.  com.t — no  par .  1251  551  1201 


Stork  Exrhancr :  arhlrago;  68t.  Louis;  rPhlltdelphU ;  dBoston';  cBsItlmore;  /Montreal;  gCInrlnnatl ;  USan  Franrlsro;  (Pittsburgh;  (Washington.  IrBId  price 
Saturday,  Dec.  10.  (Bid  price  Wednesday,  Dec.  14.  mLatest  quotations  available.  tDivldend  rate  variable. 
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Stock  Quotations  of  Electric  Light  and  Power  and  Manufacturing  Companies  {Continued) 

(Prlcei  on  New  Toric  stock  morfcet  unless  otherwise  noted.  Unless  otherwise  noted  the  par.  stated,  or  prererenee  value  of  Stock  U  1100.) 


Bid  Price 

Tuesday  Low  Bl|b 
Dee.  13  1037  1937 


Bid  Price 

Tuesday  Low  Bt>h 
Dec.  13  1937  1937 


Companies 


('ompanies 


Bouthwcntem  Lt.  &  Pwr.,  M  pf . 

Southwestern  Pwr.  A  Lt.,  7%  pf.  .  .  . 
Sprinsllcld  (Mo.)  Ry.  A  Lt.,  7%  pf.. 

SUuidard  Gas  *  Elec..  8%  pf . 

Standard  Gas  A  Elec.,  7%  pr.  pf _ 

Standard  G.  A  E.,  com.  $3.5(> — its... 

Standard  Power  A  Liaht,  com . 

Standard  Pwr.  A  Lt.,  7%  pf . 

Staten  Island  Edison,  pf. — SB— no 

par . 

Superheater,  $8  com. — no  par . 

Syracuse  Llahtlna,  7%  pf . 

Syracuse  Likhtina,  8%  pf . 


Kansas  city  pwr.  a  lt.  pf.  $7 

Kansas  Gas  A  Elec..  7%  pf . 

Kentucky  Bydro-Elec.,  7%  pf . 

Kentucky  Sec.,  6%  pf . 

Kentucky  Sec.,  S%  com . 

Kentucky  Utilities,  (i''i  pf . 


1161  113  116 

/108| . 

aI03i  «4:  104 

86  83  87 

115  no  11.5 

klOO  95  to  I 


Tampa  ELEC.'.,  com.  JI2 . 

Tenn.  Elec.  Pwr.,  6'’i  pr .  1 

Tenn.  Elec.  Pwr.,  7%  pf .  ) 

Terre  Baute,  Ind.  A  East.  Trae.,  6% 

pf .  it 

Terre  Baute,  Ind.  A  East.  Trac.,  com.  * 

Tex.  Pwr.  A  Lt..  7‘^'c  pf .  /] 

Tkle  Water  Pwr.,  8%  pf .  1 

Timken  Roller  Bear.,  com.— $4  no 

par .  1 

Toledo  Edison,  7%  pf.,  ex.  div .  f: 

Toiedo  Edison.  6%  pf .  k: 

Toledo  Edison,  6%  com .  *] 

Trl-Olty  Ry.  A  Lt..  6%  pf .  k 


no  par .  551  43 

ManlUa  Elec.,  com.t  no  par .  it  46j  40 

Maytaa  Mfg.,  com.  .50—  no  par .  31 1  '23i 

Memphis  P.  A  L  .  pf.— $7— no  par  .  itlOOi  107 
Metropolitan  Ed.,  pf. — S6 — no  par. .  i06  93 

Metropolitan  Bd.,  pf. — $7— no  pur. .  109  104 

Metropolitan  Ed.,  com.  S5 — no  pur.,  t  70  60 

Middle  West  Utilities.  7'^.  pf .  all81  IlOj 

Middle  West  Util.,  8%  pr.  lien .  aI25}  117i 

Middle  West  Util.,  com.  SO-no  par  al23  108 

Midland  Utilities,  pr.  In.  6%  pf .  al05  97] 

Midland  Utilities.  7%  pf.  A .  alOl  96] 

Milwaukee  Elec.  Ry.  A  Lt.,  7'';  pf. .  kl02  100 

Milwaukee  Elec.  Ry.  A  Lt.,  6''i>  pf. .  k  99  98 

Minn.  Pwr.  A  lA..  7%  pf . . .  *108)  - 

Mias.  River  Pwr.,  6%  pf .  106  94 

Mias.  River  Pwr.,  3*^  com .  62  ... 

Mohawk  Budson  Pwr..  1st  pf. — S7 

— no  par .  106  100 

Mohawk  Budson  Pwr.,  2d  pf.— S7 

— no  par .  114  ’  98 

Mohawk  Hudson  Pwr.,  com.— no  par  30}  20 

Montana  Pwr.,  5%  com .  102)  81 

Montreal  Pwr.,  7i%  com .  /  90  ... 

Mountain  States  Pwr.,  7%  pf .  101  99 

Mountain  States  Pwr..  com.  t .  18  ... 


United  gas  a  elec.,  7%  pf. ..  102  os  103 

United  Gas  A  Elec.  (N.  J.),  5%  pf...  74  70  75 

United  Gas  Impr.,  8%  com. — 60 _  cll4|  89)  118) 

United  Lt.  A  Pwr..  pf. — S4 — no  par..  *  53  49  55 

United  Lt.  A  Pwr.,  pf.— S6  50— no 

par .  951  87  97| 

United  L.  A  P.,  com.  A  .48 — no  par  13)  12)  16) 

United  L.  A  P.,  com.  B  48 — no  par  *  10  16  21 

Utah  Pwr.  A  Lt..  7*^0  pf .  1109  . 

Utica  Gas  A  Elec..  7'^.  pf .  106  105  106) 

Utica  Gas  A  Elec.,  S'^i  com .  *200  . 

Utilities  Pwr.  A  Lt.,  7%  pf .  08  93  I06 

Utilities  Pwr.  A  Lt.,  com.  A  $2 .  29  )  27  34 

Utilities  Pwr.  A  Lt..  com.  B  SI — no 

par .  21  13J  23) 


Nassau  A  SUFFOLK  LTG.,  7%  pf.  no  os  no 

National  Carbon,  8%  pf . ml37  130)  1.39. 

National  Elec.  Pwr.,  At .  a  26)  22  28: 

National  Lt.,  Ht.  A  I»wr.,  com .  *  24  . 

National,  LUtht,  Ht.  A  Pwr.,  6r«  pf.  *  70 

National  Pwr.  A  Lt.,  pf. — 87 — no  par  109  101  110 

Nathnul  Pwr.  A  Lt.,  com.t — no  par.  231  19)  26: 

National  Pub.  Serv.,  7*^^  pf .  100)  9.3  100 

National  Pub.  Serv.,  7%  ptc  ,  pf -  114  108  115 

National  Pub.  Serv.,  A  com.  SI  .60— 

no  par .  231  18)  '24 

National  Pub.  Serv.,  B  com.— no  par  27)  14  30 

Nebraska  Pwr.,  7%  pf .  1110  . 

Nevada-Calif.  Elec.,  com .  *  35  25  36 

New  Brunswick  Pwr.,  4*:,  pf .  *  60  . 

New  Eng.  ^b.  Serv.,  P’’.  In.  pf.  S7..  *101  98)  102 

New  Eng.  Pub.  Serv.,  pf.  S7 .  *  98  95  99 

New  Orleans  Pub.  Serv. — 7%  pf  .  .  108)  103  105 

N.  Y.  A  Queens  Elec.  Lt.  A  Pwr., 

5%  pf .  95  91  97 

N.  Y.  Central  Elec  ,  7%  pf .  *102)  101  104 

New  York  Power  A  Light.  6 ‘^pf.  no  par  102  . 

New  York  Power  A  Light,  7*’!,  pf —  114  . 

Newport  News  A  Hampton  Ry..  Gas 

A  El«..  6%  com .  *109  . 

Newport  News  A  Hampton  Ry.,  Gas 

Niagara  tfalls  Pwr^  7%  pf  — 25 .  *28)  271  29 

Niagara,  Lock  A  Ont.  Pwr,  7*’;,  pf.  *111  110}  113 

No.  Amer.,  6%  pf  — 50 .  *  53  )  50  .55 

No.  Amer.,  com. — 10  .  60  451  64 

No.  Amer.  ^tson,  S6  pf. — no  par  .  *103}  96)  105 

No.  Caro.  Pub.  Serv.,  pf. — 87 — no  par  101  93  102 

Northeastern  Pwr.,  com .  20}  141  25 

No.  N.  Y.  UUlttles,  7%  pf .  107  103  109 

No.  Ohio  Pwr.,  com.— no  par  17}  9}  18 

No.  Ont.  I,t.  A  Pwr.,  pf . *  94  84  95 


Vermont  hydro-elec 


Virginia  Elec.  A  Pwr.,  7''}  pf 


Wagner  elec.,  7'"o  pf .  b  921 

Wagner  Elec.,  com. — no  par .  6  31  j 

Washington  Ry.  A  Elec.,  5%  com., 

ex.  div .  456 

Washington  Ry.  A  EIm.,  5%  pf., 

ex.  div .  100 

Washington  Wtr.  Pwr,  8%  com .  *167 

West  Penn  Elec.,  7%  pf .  llli 

West  Penn  Elec.,  Cl.  A  87 .  *108i 

West  Penn  Pwr,  7%  pf .  117 

West  Penn  Pwr,  0%  pf .  109! 

West  Virginia  Lt..  Ht.  A  Pwr.,  7Tb  pf.  *  95 

Western  iHrr.,  7%  pf .  *102 

Western  States  Gas  A  Elec.,  7%  pf. .  104 

Western  States  Gas  A  Elec.,  com.. . .  38 

Westinghouse  Elec  A  Mfg.,  8%  com. 

—SO .  91 

Weston  Elec.  Instrument,  CH.  A  82 

—no  par .  *  31 

Weston  Elec.  Instrument,  com. — no 

par . .  *  14 

Wheeling  Elec..  0%  pf .  *103 

Worthington  Pump,  7*^  nf.  A .  48 

Worthington  Pump,  6%  B .  43 

Worthington  Pump,  com .  28 


ALE  A  TOWNF.  com.  86-25, 


Stnrk  Exrhanae'  flChiraso:  68t  Loui*:  ePhiiadeiphla :  rfBoiton;  eBaltimore;  /M-ntreal;  gCInrinnitl :  *San  Franeinro;  iPlttsburfh;  yWaifalngton.  tBId  pries 
Saturday,  Dee.  10.  IBid  price  Wednesday.  Dec.  14.  mLatest  quotations  available.  tDivIdend  rate  variable. 

and  depression,  it  would  appear  that  tion  with  the  mills  themselves  of  General  Electric  Employees  Sub- 
this  capitalization  is  reasonable  and  one  526.731  hp.,  while  the  additional  hydro-  stantial  Stockholders.  —  Twenty 
which  the  industry  is  well  able  to  carry,  electric  energy  purchased  by  this  in-  seven  thousand,  or  42  per  cent,  of  the 
Two  of  Canada’s  rapidly  expanding  dustry  from  central  electric  stations  is  employees  of  the  General  Electric  Corn- 
industries — pulp  and  paper  and  min-  estimated  at  above  831,000  hp.,  making  pany  in  its  service  for  six  months  or 
ing — are  becoming  tremendous  users  of  a  total  utilization  of  1,358,052  hp.  more  are  holders  of  about  $80,000,000 

hydro-electric  energy.  The  pulp  and  Quebec’s  total  of  2,165,443  hp.  is  worth  (face  value)  of  G.  E.  Employees’ 
paper  mills,  it  is  now  estimated,  have  divided  into  1,796,692  hp.  developed  in  Securities  Corporation  bonds,  an  aver- 
a  total  hydraulic  installation  in  connec-  central  electric  stations,  242,044  hp.  in  age  of  approximately  $1,000  per  person. 


HYDRO-ELECTRIC  INSTALLATIONS  IN 
CANADIAN  PROVINCES,  AS  OF  NOV.  1,  1927 


Ontario . 

Quebec . 

Kritiab  Columbia . 

Manitoba . 

Nova  Scotia . 

New  Brunswick . 

Alberta . 

Yukon  and  Northwest  Territories. 

Prince  Edward  Island . 

Saskatchewan . 


December  17,1927  —  Electrical  World 


Bid  Price 

Cumpaniei  Tuesday 

1  Dec.  n 

Low 

1927 

High 

1827 

No.  Ont.  Lt.  A  Pwr.,  4Cr  com . 

*  72 

73 

78 

No.  States  Pwr.  (Del.).  7%  pf . 

109 

101 

109 

No.  States  Pwr.  (Del.),  8%  com . 

131 

109) 

133 

No.  Texas  Elec..  6%  pf . 

*  45 

65 

70 

No.  Texas  Elec.,  com . 

33 

27 

36 

Ohio  brass,  com.  B  84— no  par. 

105 

74 

109} 

onto  Brass,  0%  pf . 

*106} 

106} 

106} 

Ohio  Pwr.,  6%  pf . 

103) 

96 

104 

Ohio  Pub.  Serv.,  86  pf . 

*101 

95 

96) 

Ohio  Pub.  Serv.,  7%  pf . 

no 

103 

109 

Ohio  River  Edison,  7C}j  pf . 

108) 

103 

109) 

Oklahoma  Gas  A  Elec.,  7'',  pf . 

108 

Pacific  Gas  a  elec.,  o%  pf.. . . 

2^ 

24) 

27} 

Paciflc  Gas  A  Elec.,  8%  new  com... . 

46! 

31 

461 

PaciOc  Pwr.  A  Lt.,  7%  pf . 

/107 

Penn  Cent.  Lt.  A  Pwr.,  85  pf. — no 

par . 

e  79 

75} 

80 

Penn-Ohto  Edison.  6%  pf.  no  par... . 

*  90 

78 

91 

Penn-Ohio  Etoison,  7%  pf . 

*107 

97) 

104 

Penn-Obio  Elec..  7%  pf . 

ml02 

99 

103 

Penn-Oblo  Pwr.  A  Lt..  7%  pf . 

108 

99 

no 

Penn  Pwr.  A  Lt. — 87 — no  par . 

/1()^ 

Penn  Wtr.  A  Pwr..  8%  com.,  new. . . 

e  68} 

47} 

73} 

Phlla.  Co..  5%  pf.-50 . 

*  461 

40 

47 

Phlla.  Co.,  6%  pf.— 50 . 

52) 

50 

53} 

Phlla.  Co.,  com. — 50 . 

lid 

>4d 

Phlla.  Elec.,  8%  com.- 25 . 

e  561 

58} 

Portland  Elec.  Pwr,  7%  pf . 

101) 

97) 

103 

Portland  Elec.  Pwr.,  6%  pf . 

85 

78 

84 

Portland  Elec.  Pwr.,  6%  2d  pf . 

73 

55 

70 

Portland  Elec.  Pwr.,  com . 

33 

22 

30 

Potomac  Elec.  Power,  pf . 

ml  1 1 2 

Pwr.  Sec.,  pf. — no  par . 

*  50 

28 

57 

Pwr.  Sec.,  com. — no  par . 

*  12 

5 

15 

Public  Serv.  of  Colorado,  7%  pf.. 

ex.  div . 

(104 

99 

103 

Pub.  Serv.  of  N.  J..  0%  pf . 

103) 

98) 

105 

Pub.  Serv.  of  N.  J.,  8%  pf . 

*133 

125 

135} 

Pub.  Serv.  of  N.  J.,  82  com.— no  par' 

42} 

32 

46} 

Pub.  Serv.  of  No.  III.,  6%  pf . 

all2 

101) 

112 

Pub.  Serv.  of  No.  III..  7%  pt . 

al20} 

112} 

120} 

P.  8.  of  No.  III.,  com.  88 — no  par — 

al58 

140) 

161} 

Pub.  Serv.  of  No.  Ill.,  88  com . 

al59 

132 

161} 

Pub.  Serv.  of  Okla.,  7%  pr.  In . 

*103 

90 

103 

Pub.  Serv.  Elec.  A  Gas,  6%  pf . 

110 

102 

110} 

Puget  Sound  Pwr.  A  Lt.,  7%  pf - 

108 

105 

109 

Puget  Sound  Pwr.  A  Lt.,  86  pf. — 

no  par . 

90 

Puget  Sound  Pwr.  A  Lt..  com . 

35} 

28 

^) 

Radio  copr.  of  amer.,  83.50 

pf.— 60 . 

55| 

49 

57 

Radio  Corp.  of  Amer.,  com. — no  par. 

88 

41) 

101 

Rhode  Island  Public  Service,  pf.  82 

— no  par . 

30} 

28) 

391 

Rochester  Gas  A  Elec.  6%  pf.  D. . . . 

*105 

101 

103} 

Rochester  Gas  A  Elec.,  7%  pf.  B.. . . 

105 

105 

107 

Rochester  Gas  A  Elec.,  6%  pf.  C.. . . 

105 

101) 

103} 

San  JOAQUIN  Lt.  A  Pwr.,  7%  pr. 

pf . 

*111 

105 

112} 

St.  Joseph  Ry.,  L.,  H.  A  P.,  6%  pf.. 

*  75 

70 

Servel  Corp . 

ISctBiOcti 

lOjl 

Sierra  Paciflc  Elec.,  2%  com . 

*  27) 

24} 

3l(, 

Sioux  City  Gas  A  Elec..  7%  pf . 

106! 

99 

105)' 

Southeastern  Pwr.  A  Lt..  pf. — 87 

no  par . 

(109! 

Southeastern  Pwr.  A  Lt.,  ptc.  pf. . . . 

1  70 

Southeastern  Pwr.  A  Lt.,  com. — no 

par . 

43) 

291 

46 

So.  CaUf.  Edison,  8%  pf . 

*  40 

36 

43 

So.  Calif.  Edison,  7%  pf . 

*  28) 

27 

28) 

So.  Calif.  Edison.  6%  pf . 

*  25) 

24 

27 

So.  Calif.  Edison.  8'"o  com . 

41) 

31 

42 

Southern  Cities  Utilities,  7%  pf . 

*  75 

67 

Southern  Cities  Utilities,  com.  84 — 

*  32) 

23) 

42) 

Southwestern  Lt.  A  Pwr.,  A  83 . 

63 

60 

65 

Southwestern  Lt.  A  Pwr.,  B 

63 

60 

65 

'V 


I 


i: 


Seasonal  Decline  in  General  Production 

All  Industrial  Groups,  Except  Rubber,  Register  November 
Operations  Under  October — General  Rate  of  Activity 
Slightly  Over  Last  Year 


General  industrial  activity  dur¬ 
ing  November  as  indicated  by  the 
consumption  of  electrical  energy  by  some 
3,000  large  manufacturing  plants  was 
about  3.8  per  cent  under  October  but 
was  3.0  per  cent  over  November,  1926. 
All  of  the  industrial  groups  except  rub¬ 
ber  and  its  products  reported  a  rate  of 
operations  during  November  under  that 
of  October.  Five  of  the  industrial 
groups — rolling  mills  and  steel  plants, 
ferrous  and  non-ferrous  metal-working 
plants,  leather  and  its  products,  textiles, 
and  stone,  clay  and  glass — reported  a 
rate  of  operations  during  November 
under  that  of  November  last  year.  On 
the  other  hand,  six  just  as  important 
industrial  groups  —  lumber  and  its 
products,  automobiles  (including  the 
manufacture  of  replacement  parts),  paper 
and  pulp,  rubber  and  its  products,  chemi¬ 
cals  and  allied  products,  and  the  food 
and  kindred  products  industries — re¬ 


ported  activities  during  November  which 
were  over  those  of  1926. 

The  index  of  activity  in  the  manufac¬ 
turing  plants  of  the  nation  based  on 
consumption  of  electrical  energy  stands 
at  115.2  for  November  as  compared  with 
119.9  for  October  after  adjustments  are 
made  for  the  number  of  working  days 
in  the  two  months.  Comparative  in¬ 
dexes  of  productive  activity,  referred  to 
the  average  activity  for  the  period 
1923-1925  as  100  and  adjusted  for  the 
number  of  working  days,  are  as  follows : 


November,  1927  .  115.2 

October,  1927  .  119.9 

September,  1927  .  118.4 

November,  1926  .  111.9 

Average  for  first  six  months, 

1927  .  116.8 

Average  for  full  year  1926 .  113.1 


The  most  significant  trend  for  the 
month  was  in  the  operations  of  the  metals 
group,  textiles  industry  and  the  automo¬ 


bile-manufacturing  industry.  The  roll¬ 
ing  mills  and  steel  plants  reported  a  rate 
of  operations  2.5  per  cent  under  October 
and  3.9  per  cent  under  November  last 
year.  The  ferrous  and  non-ferrous 
metal-working  plants  operated  at  a  rate 
3  per  cent  under  October  and  /.3  per 
cent  under  1926.  The  textile  plants  of 
New  England  reported  a  drop  in  activi¬ 
ties  of  13.6  per  cent  during  November, 
or  to  a  point  13.5  per  cent  under  No¬ 
vember  last  year.  The  textile  plants  of 
the  Southern  States,  however,  appear  to 
have  increased  their  rate  of  operations 
by  4  per  cent  over  October. 

The  figures  for  consumption  of  elec¬ 
trical  energy  indicate  that  while  the 
number  of  new  automobiles  turned  out 
during  November  was  considerably  un¬ 
der  that  of  November  last  year,  yet  the 
manufacture  of  replacement  parts  was 
about  50  per  cent  over  last  year.  The 
manufacture  of  replacement  parts  dur¬ 
ing  the  past  few  months  for  the  twenty- 
three  million  automobiles  now  in  use 
has  materially  exceeded  that  recorded 
this  time  last  year.  It  appears  that  the 
manufacture  of  replacement  parts  now 
exerts  a  large  influence  on  the  general 
automobile  industrial  situation. 
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GENERAL  INDUSTRIAL  ACTIVITY  IN  THE  UNITED  STATES 
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Business  News  and  Market  Conditions 
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High  Construction 
Activity  Continues  in 
November 

Total  for  Eleven  Months  of  1927  Sur¬ 
passes  Aggregate  Figures  for  All  of 
the  Preceding  Twelve  Months 

Contracts  awarded  in  Novem¬ 
ber  amounted  to  $257,322,000,  an 
increase  of  2.1  per  cent  over  October, 
1927,  and  20  per  cent  over  November, 
1926,  according  to  the  Engineering 
News-Record,  which  included  reports 
for  four  weeks  for  each  of  the  months 
here  compared.  The  year  1927  to 
date  is  9.7  per  cent  higher  than  the 
same  period  last  year.  Awards  for  pri¬ 
vate  work  this  year  are  5.9  per  cent 
ahead  of  1926  and  public  contracts  15.8 
per  cent  more  than  last  year.  Based 
on  the  construction  volume  index,  which 
makes  allowance  for  the  decrease  in 
construction  costs  during  1927,  con¬ 
tracts  for  all  classes  of  work  are  11 
per  cent  higher  than  they  were  in  the 
first  eleven  months  last  year. 

Commercial  building  in  1927  increased 
7  per  cent  over  the  first  eleven  months 
of  last  year.  About  84  per  cent  of  com¬ 
mercial  building  is  private,  and  this 
class  increased  6  per  cent,  while  public 
building  increased  13.3  per  cent.  Al¬ 
though  industrial  building  contracts  are 
100  per  cent  larger  than  last  month, 
the  year  to  date  is  0.65  per  cent  less 
than  the  same  period  last  year.  The  in¬ 
dustrial  contracts  for  November  are 
considerably  larger  than  any  month  on 
record,  and  one  large  project,  a  factory 
to  cost  $37,500,000  beingl  constructed 
at  Happy  Valley,  Tenn.,  for  the  Ameri¬ 
can  Glantzstoff  Company  accounts  for 
this  large  volume.  Contracts  in  1927 
for  all  buildings  increased  $92,951,000, 
or  5.6  per  cent,  over  the  same  months 
last  year,  and  construction  other  than 
building  increased  $158,727,000,  or  16.2 
per  cent.  November  building  awards 
were  larger  than  any  month  on  record. 

The  sections  of  the  country  in  which 
awards  during  1927  have  been  in  larger 
volume  than  the  first  eleven  months  of 


1^26  are  Middle  Atlantic,  Middle  W^t, 
West  of  Mississippi,  and  Far  West. 
All  classes  of  construction  except  water¬ 
works  and  industrial  building  exceed 
the  1926  totals.  Compared  with  last 
month,  November  shows  increases  in 
waterworks,  industrial  and  commercial 
building  and  all  private  construction. 

This  year  has  reached  in  eleven  months 
the  volume  recorded  in  the  twelve  months 
of  last  year  and  exceeds  1926  by  0.84 
per  cent.  Classes  of  construction  con¬ 
tributing  to  this  larger  volume  which 
show  totals  to  date  larger  than  at  the 
end  of  1926  are  sewers,  bridges,  exca¬ 
vations,  streets  and  roads,  public  build¬ 
ing  and  unclassified  work.  All  private 
work  is  2.3  per  cent  under  and  public 
work  6  per  cent  over  the  1926  totals. 

The  figures  shown  in  the  accompany- 


Sales  of  Electric  Washing 
Machines  by  Quarters 


Note— During  the  month  of  April,  1927, 
sales  of  electric  washing  machines  amounted 
to  78,993  and  established  a  new  monthly 
sales  record  in  the  history  of  the  washing- 
machine  industry.  The  previous  record  was 
set  in  September,  1926,  when  sales  amounted 
tp  76,308.  In  the  third  quarter  of  this  year 
191,842  electric  washing  machines  were  sold, 
the  smallest  business  done  in  that  period 
since  1924. 


ing  table  are  based  on  a  minimum  for 
each  class.  The  construction  volume 
index  number  is  272  for  the  month  of 
November  and  228  for  the  whole  of  1926, 
as  against  100  for  1913.  This  means 
that  the  actual  volume  of  contract  let¬ 
ting  in  1926  (not  the  mere  money  value 
of  the  contragts  let  that  year)  is  128  per 
cent  above  the  volume  for  1913. 


Tax  Returns  Show 
Corporation  Dividends 

Corporations  of  all  kinds  on  the  aver¬ 
age  paid  better  cash  dividends  in  1925 
than  in  either  of  the  preceding  two 
years,  but  manufacturing  companies  did 
so  despite  the  fact  that  they  were  work¬ 
ing  on  a  narrower  margin  of  profit  than 
in  1923,  the  last  previous  “good”  year, 
according  to  an  analysis  of  corporation 
incomes  made  by  the  National  Indus¬ 
trial  Conference  Board.  In  1925  less 
of  the  consumer’s  dollar  went  into 
manufacturing  and  selling  profit  than  in 


Induatiy  or  Buainees 


Per  Cent 
Ratio  of 
Net  Profit* 
to  Receipts 


Per  Cent 
Ratio  of  Cash 
Dividends 
to  Receipts 


Agricultural . 

1.75 

5.38 

Manuiacturing . 

5.85 

Construction . 

4.64 

Trade . 

2.26 

Finance . 

..  15.30 

All  corporations . 

...  6.21 

3.89 

4.79 
3.65 
3.03 
1.27 
7.00 

3.79 


1923  and  the  greater  aggregate  earn¬ 
ings  were  due  to  greater  volume  of  busi¬ 
ness  but  at  less  profit  per  sale.  Whereas 
in  1923  $6.07  out  of  every  $100  of  the 
aggregate  receipts  of  all  manufacturing 
corporations  represented  net  profit,  in 
1925  a  considerably  larger  volume  of 
goods  was  produced  at  a  profit  of  only 
$5.85  out  of  every  $100  of  receipts.  The 
profit  margin  in  trade  decreased  from 
$2.64  for  every  $100  received  in  1923  to 
$2.26  per  $100  of  total  receipts  in  the 
year  1925. 

Banks,  insurance  companies  and  other 
corporations  engaged  in  finance  as  a 
group  had  a  go^  year,  more  than  15 
per  cent  of  their  aggregate  receipts  in 


Value  of  Contracts  Let  in  the  U nited  States  and  Canada  During  N ovember ,  1927 


(Thousands  of  dollars — 000  omitted) 


- 

New 

England 

Middle 

Atlantic 

South 

Middle 

West 

West  of  _ 
Mississippi 

Far  West 

United 

States 

Jan.  1  to 
Dec.  I,U.  S. 

Canada 

Waterworks . 

Sewers . 

I'ridees . 

Excavations,  drainage . 

Streets  and  roads . 

Industrial  buildings . 

Commercial  buildings . 

Federal  government . 

Unclassified . 

$32 

503 

25 

425 

2,213 

11,374 

23 

440 

$517 

1,284 

2,699 

68 

3,185 

3,865 

62,756 

814 

995 

$15 

624 

2,059 

474 

1,674 

42,917 

4,484 

282 

263 

$914 

4.421 

1.422 

76 

4,305 

6,545 

38,112 

497 

5,355 

$1,214 

791 

1,321 

138 

15,246 

4,438 

6,942 

23 

700 

$608 

648 

703 

96 

5,043 

1,041 

10,668 

1,995 

70 

$3,300 

8,271 

8,229 

852 

29,878 

61,019 

134,336 

3,634 

7,803 

ino.esi 

iio,m 

187,880 

10,801 

186,166 

889,365 

1,166,707 

17,031 

867,171 

$89 

78 

323 

442 

522 

4,867 

5,034 

November,  1927 . 

October,  1927 . 

November,  1926 . 

Jan.  1  to  Dec.  1,  1927 . 

Jan.  1  to  Dec.  1,  1926 . 

$15,035 

9,360 

24,031 

ett.eei 

227,349 

$76,183 

81,485 

53,508 

86S,869 

791,276 

$52,792 

21,994 

26,659 

e60,iI6 

269,319 

$61,627 

53,262 

56,660 

709,888 

666,719 

mmm 

$257,322 

251,988 

206,821 

8,87S,988 

2,622,183 

88,876,988 

2,622,183 

$11,355 

29,795 

40,313 

189,687 

140,700 
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1925  representing  net  profits,  as  against 
about  10  per  cent  in  1923.  Despite  their 
greater  margin  of  profit  and  unlike  cor¬ 
porations  in  other  fields,  they  turned 
more  than  half  of  their  profits  into 
capital  increment  and  paid  out  a  smaller 
proportion  of  their  total  receipts  as  cash 
dividends. 


...1 . 

Census  of  Manufactures 
Starts  Jan.  10 

The  Bureau  of  the  Census  is  making 
plans  for  the  next  biennial  census  of 
manufactures,  which  will  cover  the  year 
1927. 

In  deciding  upon  the  items  to  be 
covered  by  the  census,  the  bureau  has 
consulted  representatives  of  various 
manufacturers'  associations.  Recogniz¬ 
ing  the  value  of  this  census  to  the  light¬ 
ing  equipment  industry,  at  least  one 
association  —  the  Artistic  Lighting 
Equipment  Association — ^has  arranged 
to  co-operate  with  the  Bureau  of  the 
Census  in  collecting  the  data  for  the 
coming  census. 

The  blank  forms  upon  which  reports 
should  be  made  will  be  mailed  by  the 
Census  Bureau  to  all  manufacturers 
about  Jan.  10.  A  report  will  be  required 
from  each  manufacturing  establishment 
whose  output  in  1927  was  valued  at 
$5,000  or  more.  The  bureau  expresses 
the  hope  that  every  manufacturer  con¬ 
cerned  will  have  his  records  in  such 
condition  that  he  can  fill  out  the  sched-^ 
ule  within  a  few  days  after  its  receipt, 
as  the  tabulation  of  statistics  will  not  be 
made  by  the  Bureau  of  the  Census  until 
reports  are  received  from  all  manufac¬ 
turers  engaged  in  it. 


New  ENGLAND,  the  Southeast 
and  the  Pacific  Coast  report 
some  notable  individual  orders 
or  plans  involving  electrical  equipment. 
Electrification  of  the  Boston,  Revere 
Beach  &  Lynn  Railroad  will  involve 
$1,000,000.  Three  industrial  orders  in 
Alabama,  Georgia  and  New  Orleans 
total  $132,000.  An  inquiry  for  ^5,000 
w’orth  of  poles  came  from  California, 
which  is  also  the  source  of  a  single 
thirty  -  five  -  thousand  -  dollar  industrial 
contract.  Rehabilitation  of  lumber  mills 
during  the  usual  overhaul  period  has 
developed  demands  for  motors  in  the 
Northwest,  and  Seattle  is  asking  for  bids 
on  Skagit  River  equipment.  Motor  and 
control  sales  lead  in  industrial  buying 
around  New  York,  one  manufacturer 
reporting  40  per  cent  increase  over 
eleven  months  of  1926.  Everywhere 
domestic  appliances  are  selling  strong, 
apparently  for  holiday  gifts,  and  electric 
ranges  seem  to  rank  in  this  class  in  the 
Northwest.  A  manufacturer  in  the 
Southeast  reports  appliance  business  15 
per  cent  ahead.  Utility  purchasing 
around  New  York  and  in  the  Southeast 
is  apparently  holding  off  until  1928 
appropriations  are  available. 

Copper  at  14  Cents — Lead 
Firm — No  Interest  in  Zinc 

Copper  and  zinc  have  been  extremely 
quiet.  There  has  been  some  activity 
in  lead,  but  the  total  volume  of  business 
has  declined.  Recent  metal  business 


has  been  so  good  that  even  with  in¬ 
creased  consumption  requirements  early 
in  the  new  year  not  much  buying  is  ex¬ 
pected  until  after  the  holidays.  Whether 
or  not  prices  will  decline  in  the  event 
of  a  pronounced  let-up  in  demand  during 
the  next  three  weeks  depends  in  large 
measure  on  the  attitude  taken  by  sellers. 

The  week  ended  Dec.  14  was  one  of 
the  quietest  of  the  year  so  far  as  copper 
was  concerned.  Most  of  the  larger  pro¬ 


NEW  YORK  METAL  MARKET  PRICES 

Dec.  7,  1927 

Dec.  M,  1927 

Cents  per 

Cents  per 

Pound 

Pound 

Copper,  electrolytic . 

Lead,  Am.  S.  &  R.  price. . . 

M.125 

6i 

M 

.n 

Antimony . 

Hi 

Nickel,  ingot . 

35 

35 

Zinc  spots . 

6.20 

6.05 

Tin,  Straits . 

59 

58| 

Aluminum,  99  per  cent . . , 

25 

25 

Base  copper  price  Dec.  7, 

1927,  16  cents. 

ducers  have  held  throughout  the  week 
at  14i  cents  delivered  in  the  East  and 
14i  cents  in  the  Middle  West,  with  the 
few  sales  that  they  have  made  largely 
confined  to  the  higher  freight  rate 
points.  Copper  appeared  on  the  market 
as  early  as  Saturday,  however,  at  14 
cents  delivered  in  the  East,  and  by  Dec. 
14  offers  at  this  level  had  appeared  in 
several  directions.  Little  interest  was 
taken  by  consumers,  however,  and  it  is 
evident  that  supplies  of  prompt  copper 
are  adequate. 

Lead  buying  has  been  in  considerably 
smaller  volume  than  during  the  preced¬ 
ing  week,  but  aside  from  some  slight 
tendency  in  the  Middle  West  to  shade 
prices  in  order  to  attract  buyers,  quota¬ 
tions  are  unchanged.  The  fact  that  one 
of  the  important  sellers  has  sold  virtually 
all  of  his  production  through  January 
and  is  not  seeking  business  has  helped 
keep  down  the  amount  of  business. 

Prices  for  zinc  have  gradually  weak¬ 
ened  from  the  level  of  a  week  ago,  the 
net  decline  for  the  week  being  about 
one-eighth  following  the  activity  of 
November. 

Million-Dollar  Electrification 
Project  for  New  England 

Outstanding  in  interest  in  this  district 
during  the  past  week  is  the  announce¬ 
ment  of  the  Boston,  Revere  Beach  & 
Lynn  Railroad  that  it  will  electrify  about 
44  miles  of  narrow-gage  road,  using  an 
Overhead,  catenary  system.  Two  per¬ 
manent  substations  and  one  portable  sta¬ 
tion  will  be  built.  An  order  for  60 
50-hp.  special  General  Electric  motors 
has  been  placed.  Terminals  will,  be 
modernized  with  new  lighting  systems. 
F’ower  will  be  purchased.  The  esti¬ 
mated  cost  of  the  project  is  placed  at 
about  $1,000,000. 

An  encouraging  increase  in  demands 
for  prices  on  power  equipment  is  re¬ 
ported.  Inquiries  for  turbo-generators 


Delinquent  Electrical  Accounts 

(D*ta  Supplied  hy  National  Electrical  Credit  Aaeociatinnl 


NUMHKK  OF  ACCOUNTS  REPORTED 


Per  Cent 

Per  Cent 

Increase 

Increase 

-  October  - . 

or 

. - Ten  Months - 

or 

Division 

1926 

1927 

Decrease 

1926 

1927 

Decrease 

New  York . 

242 

267 

-1-10.3 

3,603 

3,126 

—13.2 

New  England . 

103 

148 

-1-43.6 

925 

1,552 

+67.7 

Pacific  Coast . 

5 

17 

-f  240 

230 

169 

—26.5 

Central . 

673 

794 

-1-18 

8,635 

8,017 

+  4.42 

Middle  and  Southern  Atlantic. . 

188 

139 

—26 

1,901 

1,685 

—  11.4 

Totrl . 

1,211 

1,365 

+  12.7 

15,294 

15,549 

+  1.67 

TOTAL 

AMOUNTS 

REPORTED 

Per  Cent 

Per  Cent 

Increase 

Increase 

. - October - . 

or 

. - Ten  Months - . 

or 

Division 

1926 

1927 

Decrease 

1926 

1927 

Decrease 

New  York . 

$34,440 

$36,521 

+6.04 

$527,619 

$488,619 

—7.42 

New  England . 

7,123 

19,079 

+  167.8 

84,662 

183,181 

+  116.3 

Pacific  Coast . 

673 

1,239 

+  84. 1 

34,975 

20,238 

-42.  1 

Central . 

80.757 

76,550 

—5.21 

960,258 

991,845 

+  3.29 

Middle  and  Southern  Atlantic 

States. .  ... 

21,465 

23,217 

+  8. 16 

221,579 

206,063 

—7 

Total . 

$144,458 

$156,606 

+  8.41 

$1,829,093 

$1,889,946 

+  3.33 

AVERAGE  AMOUNTS 

t~—  October 

- , 

•  — Ten 

Months - . 

Divisi  n 

1926 

1927 

1926 

1927 

New  York . 

$142 

$137 

$1,456 

$1,563 

New  England . 

69 

128 

932 

1,181 

Pacific  Coast . 

134 

72 

1,477 

1,473 

Central . 

119 

96 

1,117 

1,100 

Middle  and  Southern  Atlantic  States . 

114 

167 

1,113 

1,235 

Note: — A  eharp  increase  in  accounts  is  reported  by  the  New  England  division.  This  is  owing  to  increased 
masociatiun  activity  in  this  section  and  not  to  adverse  economic  conmtions. 
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are  gaining.  A  few  small  orders  were 
placed  for  transmission-line  supplies, 
and  two  substation  'equipment  orders 
were  recently  placed  in  northern  New 
England  amounting  to  about  $5,000. 
Small-motor  sales  are  steady,  with  ma¬ 
chine-tool  manufacturers  interested  in 
fractional  sizes.  Interior  lighting  con¬ 
tracts  are  far  in  excess  of  last  year, 
and  several  large  installations  are  being 
planned.  One  recently  placed  called  for 
250  kw. ;  another  will  run  over  200  kw. 
The  more  expensive  types  of  lighting 
units  are  receiving  attention.  The  Bu¬ 
chanan  &  Layng  Corporation,  New 
York,  has  been  appointed  to  report  on 
the  assets  of  the  Boston  &  Worcester 
Street  Railway,  with  the  purpose  of  pre¬ 
paring  for  complete  rehabilitation  of  this 
system. 

Proposed  construction  includes  the 
following :  The  Connecticut  Light  & 
Power  Company,  Waterbury,  has  filed 
plans  for  a  two-hundred-thousand-dollar 
equipment  storage  and  distributing 
building  at  Greenwich,  Conn.  The  Lynn 
Gas  &  Electric  Company  has  plans  for 
an  addition  to  its  power  plant,  to  cost 
$750,000. 

Two  Southeastern  Contracts 
Involve  $120j000 

Few  orders  of  any  moment  are  being 
placed  for  electrical  equipment  in  the 
Southeast,  there  being  a  tendency  to  hold 
up  purchases  until  the  new  year’s  bud¬ 
gets  are  available.  A  lumber  company  in 
Alabama  last  week  purchased  a  turbine 
and  switching  equipment  totaling  $60,- 
000,  while  an  industrial  contract  in 
Goorgia  will  involve  electrical  materials 
to  the  extent  of  approximately  $60,000. 
Another  satisfactory  order,  amounting 
to  $12,000,  was  for  a  water-pumping 
switchboard  for  New  Orleans.  Two 
small  switchboard  orders  aggregating 
$7,500  were  placed  in  middle  Georgia. 
Central-station  purchases  are  consider¬ 
ably  off,  except  in  merchandise  lines, 
though  one  company  ordered  last  week 
$6,600  worth  of  aluminum  wire  and 
cable  and  creosoted  pine  poles  amount¬ 
ing  to  $5,000.  Another  power  company 
order  called  for  $2,700  worth  of  insu¬ 
lators  and  distribution  transformers 
amounting  to  $1,400. 

One  jobber  reports  the  receipt  this 
week  of  two  orders  from  Georgia  for 
industrial  inside  wiring  materials  total¬ 
ing  more  than  $8,000.  Manufacturers 
state  that  heating  appliances,  large  and 
small,  are  going  excellently.  One  of  the 
leading  manufacturers  reports  that  his 
business  in  this  section,  Florida  ex¬ 
cepted,  is  running  15  per  cent  ahead  of 
the  same  period  of  last  year,  with  pros¬ 
pects  for  the  increase  registering  20  per 
cent  in  the  spring  months.  A  job  was 
recently  closed  on  a  small  hotel  for  a 
complete  electric  kitchen  to  cost  in  ex¬ 
cess  of  $5,000. 

From  the  South  came  such  construc¬ 
tion  reports  as:  The  Mississippi  Cen¬ 
tral  Power  Company  will  extend  its 
transmission  lines  and  construct  two 
new  substations.  The  Du  Pont  Rayon 
Company,  Buffalo,  contemplates  a  five- 


million-dollar  power  plant  near  Rich¬ 
mond,  Va.  The  Mead  Paper  Company, 
Dayton,  Ohio,  plans  an  electrically 
operated  pulp  mill  at  Sylva,  N.  C.,  to 
cost  $200,000. 

Greater  Activity  Seen  in 
Middle  West 

General  business  in  the  Middle  West 
section  continues  to  improve.  While 
considerable  unemployment  in  the  build¬ 
ing  trades  is  noticeable,  this  is  largely  a 
seasonal  situation,  and,  with  the  number 
of  large  projects  being  started,  should 
materially  improve  within  the  next  sixty 
days.  Receipt  of  an  increased  volume 
of  unfilled  orders  by  the  steel  companies 
reflects  greater  activity  in  the  railroad, 
automobile,  and  farm  implement  fields. 
Utility  purchases  are  gradually  increas¬ 
ing.  Among  the  interesting  orders 
placed  this  week  were  the  following 
items : 

Distribution  and  subway  transform¬ 
ers  valued  at  $250,000,  ash-handling 
equipment  for  six  boilers  complete  with 
appurtenances,  45  450-amp.,  12,000-volt 
current  -  limiting  reactors  and  975 
Thompson  meters  ranging  from  10-amp. 
to  800-amp.  capacity.  Pole-line  hard¬ 
ware  manufacturers  report  good  busi¬ 
ness,  and  weatherproof  wire  mills  are 
rapidly  selling  their  output. 

The  holiday  season  is  in  full  swing 
and  jobbers’  sales  are  increasing  daily. 
The  outlook  is  very  promising  for  a 
good  electrical  season  with  all  appli¬ 
ances  moving  readily.  Prices  are  gen¬ 
erally  firm.  Lead-covered  wires  and 
cables  advanced  5  per  cent  in  price  this 
week  following  the  advance  in  lead 
prices  last  week.  Several  increases  in 
the  base  price  of  weatherproof  wires  and 
cables  were  announced.  One  important 
price  advance  this  week  was  the  stand¬ 
ardization  of  weatherproof  extras. 

General  construction  projects  are  re¬ 
ported:  The  Terminal  Cold  Storage 
Company,  Chicago,  Ill.,  will  ask  bids  in 
about  60  days  for  a  two-million-dollar 
cold-storage  terminal  and  refrigerating 
plant.  The  Veterans’  Bureau  is  asking 
bids  until  Dec.  20  for  a  refrigerating 
plant  for  the  hospital  at  Dwight,  Ill. 
Evanston,  Highland  Park,  Ill.,  and 
Lake  Forest,  Ill.,  are  planning  orna¬ 
mental  lighting  systems,  the  second  to 
cost  approximately  $75,000.  The  Kala¬ 
mazoo,  Mich,,  Vegetable  Parchment 
Company  is  planning  an  expansion 
program,  with  new  mill  units  and  ma¬ 
chinery,  to  cost  $1,500,000.  The  Con¬ 
solidated  Paper  Company.  Monroe. 
Mich.,  has  plans  for  a  new  five-hundred- 
thousand-dollar  addition.  Alexandria. 
Minn.,  is  planning  for  a  sixty-thousand- 
dollar  addition  to  its  electric  plant. 
Willmar,  Minn.,  is  arranging  for  a 
forty-thousand-dollar  addition  to  its 
power  plant.  Harvard,  Neb.,  is  con¬ 
sidering  a  municipal  plant  to  cost 
$59,000.  The  Neligh  (Neb.)  Electric 
Light  Company  has  plans  for  a  one- 
hundred-thousand-dollar  power  plant. 
The  Firestone  Tire  &  Rubber  Company, 
Akron,  plans  to  construct  a  million- 
dollar  power  plant. 

A  1,500-kw.  turbine  unit  with  acces¬ 


sories,  and  a  lot  of  motors,  totaling 
about  $65,000,  were  included  in  a  recent 
order  from  the  South,  Planned  con¬ 
struction  includes  the  Arkansas  Power 
&  Light  Company,  which  is  planning 
a  distribution  system  for  Earle,  Ark. 
Armour  &  Company  plan  to  rebuild 
two  cold  storage  and  ice  plants  and  a 
fertilizer  factory  at  Kansas  City,  Kan. 
The  Empire  District  Electric  Company 
will  build  a  one-story  substation  at 
Joplin,  Mo.  The  Sand  Springs  (Okla.) 
Power,  Light  &  Water  Company  will 
expand  and  improve  its  power  plants 
and  transmission  system,  at  a  cost  of 
about  $2,000,(X)0,  Denton,  Tex.,  is  con¬ 
sidering  an  ornamental  lighting  system. 
The  Texas-Louisiana  Power  Company 
plans  a  $200,000  power  plant  and  cold 
storage  plant  at  Whitewright,  Tex., 
with  a  transmission  line.  The  Central 
Power  &  Light  Company  is  planning 
a  $75,000  power  plant  in  the  town  of 
Edcouch,  Tex. 

Northwest  Range  Sales  and 
Lumber-Mill  Rehabilitation 

Midwinter  overhauling  of  numerous 
lumber-manufacturing  plants  in  north¬ 
western  Washington  is  expected  to  in¬ 
crease  motor  sales,  particularly  smaller 
types,  according  to  the  movement  al¬ 
ready  noted.  Sales  for  replacements  and 
minor  additions  to  mills  and  woodwork¬ 
ing  plants  include  approximately  200  hp. 
in  motors  from  10  hp.  down,  mainly  tens 
and  fives.  Inquiries  for  smaller  types 
are  more  numerous  than  for  months. 
Other  sales  include  several  from  10  hp. 
down  for  a  Seattle  machine  shop,  a  steel 
mill,  a  heating  plant  and  a  foundry, 
while  a  Seattle  grain  elevator  bought 
two  twenties  and  one  ten,  A  supple¬ 
mental  order  for  ten  7i-hp.  and  10-hp. 
motors  was  placed  by  a  Tacoma  lumber 
plant,  and  a  Seattle  jobber  reported  a 
sale  of  a  fifteen,  a  ten  and  two  fives  for  a 
ventilating  system  at  the  state  reforma¬ 
tory.  Range  sales  in  the  Seattle  •  and 
Puget  Sound  district  are  considerably 
ahead  of  last  year,  many  being  for 
Christmas  gifts  because  of  campaigns  of 
central  stations  started  Dec.  1.  Other 
electrical  gift  merchandise  is  moving 
about  the  same  as  last  year.  Seattle  is 
calling  bids  until  Jan.  6  for  about  $100,- 
000  worth  of  gates,  valves  and  hoists  for 
the  Diablo  Dam. 

Action  on  awards  for  approximately 
$150,000  w'orth  of  generating  equipment 
for  the  Cedar  Falls  plant  is  expected  on 
Dec.  16.  Specifications  for  approxi¬ 
mately  2,500  hp.  in  motors  for  a  three- 
million  -  dollar  cement  plant  of  the 
Pacific  Coast  Cement  Company,  Seattle, 
may  be  expected  late  next  spring.  Deci¬ 
sion  whether  to  generate  or  purchase 
power  remains  to  be  made. 

Construction  plans  are  reported  as  fol¬ 
lows  :  The  City  Council  of  Morton, 
Wash.,  is  asking  bids  until  Dec.  27  for 
the  construction  of  a  transmission  line 
from  the  city  of  Tacoma’s  power  plant 
near  Alder,  Wash.,  with  a  substation  at 
Morton,  involving  about  $60,000.  The 
Montana-Dakota  Power  Company  will 
construct  a  substation  at  Terry,  Mont. 
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The  Main  Street  Improvement  Associa¬ 
tion,  Salt  Lake  City,  plans  extension  of 
its  ornamental  lighting  system. 

Encouraging  Industrial  Sales 
in  Eastern  District 

Marked  activity  has  developed  in  cer¬ 
tain  lines  of  industrial  electrical  equip¬ 
ment  in  the  New  York  district,  with  mo¬ 
tors  and  control  apparatus  taking  the 
lead.  The  sales  of  one  manufacturer 
show  that  November  business  increased 
about  25  per  cent  over  the  preceding 
month,  and  December  sales  are  exceed¬ 
ing  those  of  November.  Present  in¬ 
quiries  are  reported  to  be  coming  in  sat¬ 
isfactorily  for  future  deliveries,  and 
there  is  promise  of  continuance  of  cur¬ 
rent  activity.  Fans,  another  specialty  of 
this  manufacturer,  are  duplicating  the 
motor-sales  record  and,  likewise,  have  a 
bright  future. 

Sales  of  control  equipment  have  in¬ 
creased  40  per  cent  during  eleven  months 
compared  with  the  same  period  in  1926. 
Present  business  centers  in  industrial 
accounts,  and  large  baking  interests  con¬ 
stitute  an  important  factor  in  the  imme¬ 
diate  demand. 

While  central-station  business  main¬ 
tains  a  satisfactory  level,  the  bulk  of  the 
activity  is  centered  in  power-station  re¬ 
quirements.  Transmission  equipment, 
particularly  line  hardware,  is  moving 
rather  slowly.  Inquiries  look  promis¬ 
ing,  but  there  is  no  real  certainty  in 
current  account  nor  likelihood  of  any 
substantial  orders  until  well  after  the 
turn  of  the  year. 

Call  for  insulation  materials  has  slack¬ 
ened  temporarily,  immediate  sales  not 
being  up  to  the  average  of  a  few  weeks 
ago.  Following  the  holidays  a  resump¬ 
tion  of  activity  is  anticipated.  Wire  and 
cables  are  in  fair  demand,  and  fuse  sales 
are  low,  owing  to  the  season  of  the  year. 
Electric  appliances  are  moving  well, 
with  vacuum  cleaners  and  kindred  spe¬ 
cialties  developing  strength  compared 
with  a  month  ago.  Electric  refrigerators 
are  active. 

Trade  in  Philadelphia  shows  no  im¬ 
portant  change.  An  improved  call  is 
evidenced  for  industrial  installations, 
with  motors  in  Ijetter  demand.  In¬ 
creased  business  is  looked  for  in  the 
metal-working  trades.  While  inquiries 
are  developing  for  central-station  equip¬ 
ment,  the  majority  of  commitments  will 
follow  the  turn  of  the  year,  when  substa¬ 
tion  apparatus  is  expected  to  move  bet¬ 
ter.  Orders  for  transmission  equipment 
are  below  average  at  this  time.  Do¬ 
mestic  appliances  are  moving  well  for 
holiday  account. 

Current  construction  activities  in  the 
Eastern  District  include  the  following: 
The  New  York  Edison  Company  will 
erect  a  service  and  operating  building  to 
cost  $450,000.  The  Atlantic  City  Elec¬ 
tric  Company  is  negotiating  for  the  elec¬ 
tric  system  in  Gibbstown  and  vicinity 
and  plans  line  extensions  and  improve¬ 
ments  there.  The  Pennsylvania  Power 
&  Light  Company  is  reported  planning 
the  construction  of  a  new  power  plant 
in  the  vicinity  of  Mount  Carmel.  The 


Edison  Electric  Company,  Lancaster, 
Pa.,  has  secured  'a  right-of-way  through 
West  Hempfield  Township  and  is  said 
to  be  planning  line  construction.  The 
Post  Office  Department,  Washington, 
D.  C.,  is  asking  bids  until  Dec.  21  for 
two  motor-generator  sets.  The  Pennsyl- 
vania-Ohio  Power  Company  has  made 
application  for  construction  of  a  trans¬ 
mission  line  across  the  Mahoning  River, 
near  Girard,  Ohio. 

Inquiry  for  $65,000  Worth  of 
Poles  on  Pacific  Coast 

The  outstanding  inquiry  of  the  past 
week  is  for  5,000  untreated  poles  (value 
approximately  $65,000)  to  be  shipped 
during  1928  to  the  Pacific  Gas  &  Elec¬ 
tric  Company.  Sizes  range  from  7-in., 
35-ft.,  to  9-in.,  65-ft.,  but  about  two- 
thirds  of  the  poles  are  8-in.,  35-ft.  and 
40-ft.  sizes.  Another  sizable  power  in¬ 
quiry  covers  150,000  ft.  of  i-in.  and  J-in. 
guy  strand  for  the  Great  Western  Power 
Company.  Other  orders  include  15,000 
lb.  of  line  hardware  for  Yerington,  Nev. ; 
two  carloads  of  pcles  for  Bakersfield, 
and  poles  and  cross-arms  for  a  small 
power  line  near  Chico.  California  state 
department  orders  include  $1,500  worth 
of  wiring  material,  four  hotel-type 
ranges  valued  at  $4,000  and  $1,000  worth 
of  miscellaneous  material.  An  inquiry 
for  Australian  export  covers  5,000  push- 
through  sockets  with  plugs  and  silk  cord 
for  desk  portables. 

Unexpected  snow  along  the  Coast 
Range  has  caused  a  fine  heater  demand. 

- 


Maintenance  tools  for  power  companies 
are  also  reported  in  jobbers’  sales. 
Business  from  industrial  concerns  covers 
such  items  as  a  twenty-five-hundred- 
dollar  motor-generator  set  for  a  sugar 
refinery,  seven  transformers  ranging 
from  5  kva.  to  57^  kva.  for  an  oil  com¬ 
pany,  three  150-hp.  motors  for  a  Nevada 
gold  mine  and  a  thirty-five-hundred- 
dollar  distributing  switchboard  for  a 
club  house.  An  outstanding  industrial 
order  covering  nine  transformers  total¬ 
ing  2,260  kva.  and  cable,  switches  and 
lightning  arresters,  amounting  to  $35,000. 
was  made  by  a  lumber  company. 

Pending  construction  includes  such 
items  as :  The  Chamber  of  Commerce, 
Calexico,  Cal.,  has  indorsed  an  orna¬ 
mental  lighting  system  to  cost  about 
$75,000.  The  Diamond  Springs  (Cal.) 
Lime  Company  is  planning  a  four- 
hundred-thousand-dollar  mill  and  tram¬ 
way  system.  The  Los  Angeles  Gas  & 
Electric  Company  is  contemplating  a  sec¬ 
ond  unit  for  its  Seal  Beach  plant,  to  cost 
about  $750,000.  San  Mateo,  Cal.,  plans 
an  improved  lighting  system.  The  Red 
River  Lumber  Company,  Westwood, 
Cal.,  has  applied  for  permission  to  con¬ 
struct  a  hydro-electric  plant  on  Ash 
Creek  to  cost  $250,000  with  transmis¬ 
sion  line.  The  Western  Railways  Ice 
Company,  Denver,  Colo.,  is  considering 
an  addition  to  its  Alamosa  plant.  Win- 
nemucca,  Nev.,  is  considering  an  im¬ 
proved  municipal  lighting  system.  The 
Washington  Water  Power  Company  has 
prepared  for  a  one-story  substation  i:i 
Spokane. 


Activities  of  the  Trade 


Two  St.  Louis  Jobbers  Consoli¬ 
dated  by  Westinghouse 

Rumors  of  the  consolidation  of  two 
large  electrical  jobbing  houses  in  St. 
Louis  have  been  confirmed  by  the  offi¬ 
cial  announcement  that  the  Westing- 
house  Commercial  Investment  Company 
has  purchased  the  Commercial  Electrical 
Supply  Company,  which  will  be  consoli¬ 
dated  with  the  McGraw  Electric  Ap¬ 
pliance  Company.  The  consolidation  is 
to  take  effect  on  Jan.  1,  and  the  new 
company  will  operate  under  the  name  of 
the  Commercial  Electrical  Supply  Com¬ 
pany. 

William  H.  Nolker,  president  of  the 
old  Commercial  Electrical  Supply  Com¬ 
pany,  is  to  be  president  of  the  new 
organization,  and  R.  Delano,  vice-presi¬ 
dent  and  general  manager  of  the  Mc¬ 
Graw  Electric  Appliance  Company,  is 
to  fill  the  same  positions  in  the  new 
organization.  F.  D.  Phillips,  vice- 
president  of  the  H.  C.  Roberts  Electric 
Supply  Company,  Syracuse,  New  York, 
will  be  general  sales  manager  of  the 
new  company.  The  company  will  oc¬ 
cupy  the  present  location  of  the  Com¬ 
mercial  company  at  320  South  Broad¬ 


way.  The  McGraw  Electric  Appliance 
Company  at  Memphis,  Tenn.,  will  be 
known  as  the  Memphis  house  of  the 
Commercial  Electrical  Supply  Company 
and  will  continue  under  the  manage¬ 
ment  of  William  F.  Qeveland. 


American  Transformer 
Company  Reorganizes 

Following  the  recent  death  of  W.  F. 
Hubley,  president  and  general  manager 
of  the  American  Transformer  Company, 
Newark,  N.  J.,  the  personnel  of  the  or¬ 
ganization  has  been  arranged  as  fol¬ 
lows:  A.  E.  Hubley,  president;  M.  H. 
Harold,  vice-president  and  treasurer; 
C.  M.  Lum,  secretary  and  counsel ;  A. 
A.  Hubley,  assistant  secretary  and  as¬ 
sistant  treasurer;  J.  L.  Schermerhorn, 
manager  and  chief  engineer;  T.  M. 
Hunter,  engineer  and  sales  manager  of 
industrial  transformers,  and  W.  J.  Cas- 
sels,  factory  superintendent.  No  recent 
additions  have  been  made  in  the  organi¬ 
zation,  and  production  will  continue  as 
in  the  past  in  the  manufacture  of  in¬ 
dustrial  transformers,  radio  parts  and 
assembled  units. 
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The  Trumbull-Vanderpoel  Elec¬ 
tric  Manufacturing  Company,  Ban¬ 
tam,  Conn.,  has  issued  price  changes  on 
its  new  meter  and  .  entrance  switches. 
The  prices  became  effective  on  Nov.  23. 

Westinghouse  Awarded  Fisher 
Building  Elevator  Contract.  —  Ele¬ 
vator  equipment  for  the  new  thirty- 
live-million-dollar  Fisher  Building  at 
Detroit,  will  be  furnished  by  Westing- 
house-Kaestner  &  Hecht,  according  to 
E.  H.  Sniffin,  executive  of  the  Westing- 
house  Electric  &  Manufacturing  Com¬ 
pany.  Twenty-five  elevators  will  be  in¬ 
volved.  Those  serving  the  main  office 
section  will  include  floor  self-leveling 
and  automatic  door  control,  a  pre¬ 
register  control  system  which  assures 
their  stopping  at  the  floor  called  and 
dispatcher’s  control  with  the  latest  sig¬ 
nal  system.  The  elevators  will  also  in¬ 
corporate  other  features  providing  ac¬ 
curacy,  safety  and  control. 

The  General  Electric  Company 
has  purchased  92  acres  of  land  from  the 
Pittsfield  Industrial  Development  Com¬ 
pany.  The  land  is  between  the  com¬ 
pany’s  main  transformer  works  and 
porcelain  plant  and  contiguous  to  rail¬ 
road  connections.  Its  purchase  will  per¬ 
mit  greater  efficiency  in  the  operation 
of  the  present  plants  through  better 
connections  and  will  provide  from  for 
future  expansion  when  necessary. 

!  The  Ohio  Brass  Company,  Mans¬ 
field,  Ohio,  announces  that  H.  W.  Kil¬ 
kenny,  representative  in  the  Pittsburgh 
district  for  the  past  four  years,  has 
been  transferred  to  the  St.  Louis  dis¬ 
trict.  Mr.  Kilkenny  has  been  succeeded 
in  the  Pittsburgh  territory  by  S.  W. 
Walworth,  who  recently  joined  the  Ohio 
Brass  Company  after  a  three-year 
association  with  the  Pittsburgh  Trans¬ 
former  Company,  which  he  represented 
in  a  sales  capacity  in  the  Pittsburgh 
territory. 

The  W.  B.  Wilde  Company,  Peoria, 
Ill.,  manufacturer  of  the  “Hart”  oil 
’  burner,  has  been  reorganized.  At  a 
recent  directors  meeting  the  following 
officers  were  elected;  A.  E.  Macinnis, 
president;  Richard  S.  Bohn,  vice-presi¬ 
dent  ;  Spencer  A.  Merrell,  vice-presi¬ 
dent;  Lionel  V.  Tefft,  secretary,  and 
J.  Paul  Schnellbacher,  treasurer. 

The  Sprague  Electrical  Supply 
Company,  Waterbury,  Conn.,  announces 
that  M.  G.  Francoeur,  formerly  with  the 
Hartford  Electric  Supply  Company,  has 
Iteen  appointed  to  its  sales  staff. 

The  Lincoln  Electric  Company, 
Cleveland,  manufacturer  of  “Linc- 
W'eld”  motors  and  “Stable-Arc”  weld¬ 
ers,  announces  the  appointment  of  R. 
M.  Plympton  as  salesman  in  charge  of 
consumer  motor  business  in  Chicago. 
Mr.  Plympton  will  work  under  the  di¬ 
rection  of  R.  D.  Malm,  Chicago  dis¬ 
trict  manager.  E.  F.  Hoff  has  been 
transferred  from  the  welder  division  at 
Cleveland  to  the  welder  division  at  New 
York,  where  he  will  be  in  charge  of 
welder  service  under  the  direction  of 
Ci.  N.  Bull,  district  manager.  R.  P. 
Mick,  formerly  at  Baltimore,  has  been 
transferred  to  Lancaster,  Pa. 


New  Equipment  Available 
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Threadless  Conduit  Fitting 

The  FI  series  of  “Kondu”  thread¬ 
less  conduit  fittings  was  designed  by 
the  Erie  Malleable  Iron  Company,  Erie, 
Pa.,  for  connecting  fiber  conduits  to 
metallic  conduits.  The  fiber  conduit  is 
clamped  to  the  sleeve  by  a  clamping 
bolt  at  such  a  level  that  the  cap  on 
the  sleeve  will  extend  slightly  above  the 
concrete.  The  cap  may  be  easily  freed 
from  the  concrete  and  the  desired  ad¬ 
apter  screwed  into  place.  The  ribs  on 
the  body  prevent  turning  of  the  sleeve. 
The  sleeve  to  clamp  fiber  conduit  is 
made  in  2-in.,  3-in.  and  4-in.  sizes  and 
there  are  three  sizes  of  adapters  for  the 
iron  conduit  for  each  sleeve.  The 
regular  “Kondu”  reducer  can  be  used  to 
give  other  reductions  if  desired. 


Meter-Testing  Device 

A  device  built  along  the  principle  of 
the  stroboscope  for  meter  testing  has 
recently  been  developed  by  H.  P. 
Sparkes,  special  engineer  of  the  We*st- 
inghouse  Electric  &  Manufacturing 
Company.  The  company  claims  that  the 


SPEED  OF  METER  DISK  OBTAINED  BY 
STROBOSCOPIC  EFFECT 

device  will  save  electric  light  and  power 
companies  a  great  deal  in  the  cost  of 
meter  testing.  The  speed  of  the  rotat¬ 
ing  element  of  the  meter  is  measured 
by  viewing  a  series  of  marks  on  the 
element  through  a  synchronized  flicker¬ 
ing  light  beam.  When  the  marks  appear 
to  stand  still  the  stroboscopic  light  is 
synchronized  with  the  speed  of  the  meter 
disk.  A  pointer  indicates  the  percentage 
over  or  under  the  correct  reading.  Less 
than  ten  minutes  is  required  to  calibrate 
a  watt-hour  meter,  using  the  stroboscopic 
device  test. 

Remote  Indicating  and 
Recording  Instruments 

The  Tanner  remote  indicator  and  re¬ 
mote  recording  meter  for  indicating  and 
recording  respectively  the  level  of  water 
or  other  liquid  in  storage  tanks,  reser¬ 
voirs,  brine  tanks  and  ponds,  for  hydro¬ 
electric-plant  head  water,  or  for  indi¬ 
cating  any  Straight  line  or  angular 
motion  or  displacement,  has  been  devel¬ 
oped  by  the  Tanner  Engineering  Com¬ 
pany,  Inc.,  Rawson  Street  and  Nelson 
Avenue,  Long  Island  City,  N.  Y.  Both 
instruments  are  electrically  operated 


with  two- wire  units  with  a  ground  re¬ 
turn.  The  indicator  is  for  operation  on 
100  to  250  volts  alternating  or  direct 
current,  and  the  recorder  for  110  to 
130  volts  alternating  or  direct  current. 
The  operation  is  not  affected  by  even 
comparatively  large  fluctuations  in  volt¬ 
age.  The  distance  of  transmission  may 
be  any  distance  from  a  few  feet  to 
several  miles.  By  means  of  suitable 
switches  one  indicator  may  be  used  to 
indicate  information  from  several  trans¬ 
mitters.  The  indicator  has  the  general 
appearance  of  a  switchboard  voltmeter, 
and  the  recorder  is  of  the  circular  chart 
type  using  an  8-in.  chart  which  can  be 
supplied  with  either  a  24-hour  or  a 
seven-day  movement. 


Ironclad  Starting  Switch 

The  Electric  Controller  &  Manufac¬ 
turing  Company,  2700  East  79th  Street, 
Cleveland,  is  now  supplying  its  stand¬ 
ard-type  ZO  across-the-line  starting 
switches  for  small  alternating-current 
motors  in  ironclad  tanks  to  make  them 
suitable^  for  operation  in  atmospheres 
where  acid  fumes  are  present.  There 
is  a  machined  fit  between  the  cast-iron 
cover  and  tank,  thus  making  the  starter 
rainproof.  Like  the  standard-type  ZO 
starting  switches,  all  of  the  contacts,  in¬ 
cluding  the  overload  trip,  open  and 
close  under  oil  so  that  this  starter  is 
flame-proof. 


Electric  Furnaces 

A  new  line  of  “American”  electric 
rectangular  pot  furnaces  for  lead,  salt 
or  cyanide  has  been  placed  on  the  mar¬ 
ket  by  the  American  Metallurgical  Cor¬ 
poration,  27  Von  Hillern  Street,  Boston. 
The  stock  si.zes  of  pots  available  are  18 
in.,  24  in.,  36  in.  and  48  in.  long  by 
12  in.  wide  and  17  in.  deep,  with  a 
rated  capacity  of  from  150  lb  to  450 
lb.  per  hour  at  1,500  deg.  F.  The  man¬ 
ufacturer  states  that  the  furnace  is 
ruggedly  constructed  and  requires  vir¬ 
tually  no  maintenance.  The  heat  cham¬ 
ber  is  of  ample  size  to  contain  electric 
heating  elements,  allowing  proper  clear¬ 
ance  for  the  removal  and  installation 
of  pots,  and  is  designed  for  the  rapid 
and  uniform  distribution  of  heat.  The 
side  walls  are  constructed  of  a  first- 
quality  refractory  tile  set  in  high-tem¬ 
perature  cement  and  are  backed  up  by 
the  highest  grade  of  installation. 
Nickel-chromium  alloy  heating  elements 
are  used. 

The  company  has  also  placed  on  the 
market  an  addition  to  its  line  of  stock 
furnaces  consisting  of  a  6-in.xlO-in. 
pot  furnace  to  be  used  for  lead,  salt  or 
cyanide  hardening  and  for  aluminum 
and  white  metal  melting.  The  furnace 
has  a  capacity  of  7^  kw.  and  has  an 
over-all  dimension  of  36  in.  in  height 
with  a  diameter  of  27  in.  and  an  oper¬ 
ating  range  of  1,650  deg. 
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Electrical 

Patents 

Announced  by  U.  S.  Patent  Office 

C/JK _ _ 3^ 


(Issued  Nov.  29,  1927) 

16,804  (reissue).  ELBxrniic  Butt-Seau 
WBLDINO  AND  APPARATUS  THERKPOR  ;  F.  Li. 
Sessions,  Lakewood,  Ohio.  App.  Hied 
Nov.  6,  192R. 

1,650,593.  Protbction  of  Electric  Sys¬ 
tems  ;  J.  Biermanns,  Karlshorst,  Ger¬ 
many.  App.  died  Jan.  8,  1926. 

1.650.601.  Switching  DEnTCjc;  J.  Bruynes, 
Eindhoven,  Netherlands.  App.  filed  May 
12,  1924.  Adapted  for  use  with  a  tung¬ 
sten  lamp  to  reduce  the  initial  fiow  of 
current  when  cold. 

1.650.602.  Electric  Lamp;  R.  S.  Bumap, 
Blast  Orange,  N.  J.  App.  filed  Jan.  30, 
1926. 

1.650.604.  Electiuc  Rbguvator  :  F.  A. 
Byles,  Schenectady,  N.  Y.  App.  filed  Oct. 
17,  1924.  For  exciter  system. 

1.650.605.  Filambjnt  for  Incandescent 
Lamps  or  Similar  Articles:  P.  A.  Camp¬ 
bell,  Cleveland,  Ohio.  App.  filed  Dec,  9, 
1926. 

1,650,624.  Control  for  Electric  Furnaces  : 
E.  C.  Glitxke,  Kansas  City,  Mo.  App. 
filed  Nov.  19.  1926. 

1.650.631.  Process  of  Preparing  Metals 
WITH  High-Tbmpkraturb  Fusing  Points 
Such  as  Tungsten  and  of  Preparing 
Wire  Therefrom  ;  B'.  Koref,  Charlotten- 
burg,  and  H.  Alterthum,  Halensee,  near 
Berlin,  Germany.  App.  filed  Jan.  6.  1923. 

1.650.632.  Electrode  Steam  Boiler  ;  S. 
Kowallik,  Pankow,  Berlin,  Germany. 
App.  filed  April  13,  1926. 

1,650,658.  Electric  Furnace;  J.  A.  Seede, 
Schenectady,  N.  T.  App.  filed  June  5, 
1926.  Electrode  type. 

1,650,664.  Flow  Meter;  L.  W.  Thompson, 
Schenectady,  N.  Y.  App.  filed  Oct.  7, 
1924,  For  measuring  fipw  of  liquids 
through  conduits. 

1,650,675.  Electric  FimNACp;  J,  M.  Weed, 
Scotia,  N.  Y.  .\pp.  filed  March  2.3,  1926. 
Electric  metal  melting  furnace ;  electrode 

1,6X676.  Exit  T.,iohtino  System  ;  R.  T. 
Williams,  Chicago,  Ill.  App.  filed  Dec.  3, 
1926. 

1,650,679.  Electric  Spf.ed  Indicator;  R. 
E.  Woolley,  Schenectady,  N.  Y.  .\np. 
filed  Sept.  15,  1924,  For  indicating  the 
speed  of  rotation  of  shafts. 

1,650,779.  Testing  Electrode;  A.  F.  Wil¬ 
liams,  Rochester,  N.  Y.  App.  filed  Jan. 
25,  1924.  For  testing  electric  apparatus 
for  defects  such  as  short  circuits  and  de¬ 
fective  Insulation. 

1,650,799.  Electric  Solenoids  ;  T.  1.,.  I^ee, 
Rochester,  N.  Y.  App.  filed  May  17.  1924. 

1,650,833.  Extension  Comb  for  Laying 
ITnderground  Electric  Conduits  :  C.  D. 
Healy,  Newark,  N.  J.  -tpp.  filed  Aug.  9, 
1926. 

1,650,849.  Carbon  FIceding  and  .Adjuo'iTng 
Mechanism  for  Arc  Lamps;  W.  G.  Pred- 
dey,  San  Francisco.  Calif.  App.  filed  Feb. 

1,  1926. 

1,650,851.  Continuous-Current  Genera¬ 
tor  ;  E.  Rosenberg,  Welz,  Austria.  App. 
filed  Sept.  29.  1926. 

1.650.869.  Multiple  -  Socket  Electric 
Plug;  I.  F.  Giles.  Yonkers,  N.  Y.  .\pp. 
filed  Feb.  13.  1925. 

1.650.870.  Electrical  Connectfji  Device; 
M.  Guett.  Hartford,  Conn.  .4pp.  filed  Feb. 
16.  1924. 

1.650.871.  Flush  Wall  Socket:  M.  Guett. 
Hartford,  Conn.  App.  filed  April  18.  1924. 

1.650,875.  Electric  .Sign;  J.  E.  Long, 
Multnomah,  Ore.  .4pp.  filed  Jan.  30, 
1926. 

1.650.878.  Clock  ;  C.  H.  Miller,  San  Jose, 
Calif.  App.  filed  Aug.  1,  1925.  To  op¬ 
erate  on  alternating  current. 

1.650.879.  Magneto  BJlectric  and  the 
Like  Machine  ;  M.  Schafer,  W.  Hahnle 
and  W.  Walther.  Stuttgart.  Germany. 
Anp.  filed  Aug.  26,  1921. 

1.6.'0,881.  Arc  IvAMp;  A.  C.  Roebuck,  Chi¬ 
cago,  Ill.  App.  filed  April  17,  1922. 

1,650,897.  Tungsten  Contact-Breaker 
.4rm  :  A.  .1.  lAebmann,  New  York,  N.  Y. 
App.  filed  Oct.  30,  1924. 

1,650,905.  Welding  Rod;  O.  L.  Mills,  Los 
Angeles,  ('allf.  App.  filed  Dec.  21,  1925. 
Comprising  a  metallic  container  and  a 
homogeneous  welding  composition  in  the 
container,  the  composition  containing 
substantially  all  of  the  materials  to  be 
deposited  by  the  weld. 

1.650.909.  Switch  Timp.  for  Conttwm-Ling 
Electric  Circuits  :  R.  Rfldenberg,  Ber- 
lin-Grunewald,  Germany.  App.  July 

2,  1926.  Mercury-vapor  tube. 

1.650.910.  Method  of  De-Energizing  Gen¬ 


erators  ;  R.  Rtldenberg,  Berlin-Charlot- 
tenburg,  Germany.  App.  filed  Nov.  25. 
1924. 

1,650,911.  Portable  Hand  Tool;  F. 
Schneider,  Cleveland,  Ohio.  App.  filed 
May  9,  1923.  Of  the  power  type. 
1,650,924.  Electric  Switch  ;  C.  Aalborg, 
Pittsburgh,  and  O.  A.  Colby,  Irwin,  Pa. 
App.  filed  June  3,  1921. 

1,650,932.  Relay  System  ;  C.  A.  Butcher, 
Blast  Pittsburgh,  Pa.  App.  filed  Dec.  21, 

1923.  To  control  the  operation  of  syn¬ 
chronous  motor-generator  sets. 

1.650.942.  Thermostat;  L.  P.  Hynes  and 

K.  A.  Williams,  Albany,  N.  Y.  App.  filed 
Jan.  8,  1926. 

1.650.943.  Automatio-F^kd  Rivejt  Heiater  ; 

G.  A.  E.  Jones,  New  London,  Conn.  App. 
filed  May  20.  1921. 

1,650,947.  DTNAMO-Ea.BCTRic  Machine;  M. 
Latour,  Paris,  France.  App.  filed  Sept. 
29,  1924.  High-frequency  type. 

1,650,968.  Circuit  Closer  ;  V.  Tedeschf, 
Buenos  Aires,  Argentina.  App.  filed  May 
15,  1924.  By  means  of  which  electric 
current  or  gas  supply  may  be  automati¬ 
cally  cut  off  when  an  earthquake  or  sim¬ 
ilar  seismic  disturbance  takes  place. 
1,650,970.  Automatic  Station  ;  R.  J. 

Wensley,  Edgewood,  Pa.  App.  filed  Feb. 
12,  1925. 

1,650,983.  Insulating  Structure  for 

HiGH-PoTBJNTIAL  CONDENSfS  TERMINALS 
AND  THE  Like;  W.  Dublller,  New  York, 
N.  Y.  App  filed  Feb.  18,  1.921. 

1,650,986.  Level  Indicator  or  Telltale 
FOR  Oil  Stills  and  the  Like;  E.  C. 
Herthel  and  E.  W.  Isom,  Chicago,  Ill. 
App.  filed  Nov.  28,  1921. 

1,650,996.  fSjsb;  G.  P.  McDonnell,  St. 
Louis,  Mo.  App.  filed  Nov.  16,  1923. 
With  means  for  selectively'  indicating  the 
condition  or  capacity  of  the  fuse. 
1,650,999.  Electrically  Heated  Utensil: 

B.  S.  Preston,  Chicago,  Ill.  App.  filed 
May  19,  1927. 

1,651,035.  Electric  Switch;  G.  J.  Meuer, 
Milwaukee,  Wis.  App.  filed  June  8,  1921. 
Rotary  switch  for  concealed  mounting. 
1,651,055.  FVsb  Holder  ;  A.  W.  Fisher, 
Wilkinsburg,  Pa.  App.  filed  Dec.  15.  1925. 
1,651,059.  Brush-Holder  Connection;  J. 
T.  Janette,  Chicago,  Ill.  App.  filed  Feb. 
6,  1926. 

1,651,061.  Motor  Construction  ;  J.  T. 
Janette,  Chicago,  III.  App.  filed  Dec.  15, 

1924.  Using  a  sheet  metal  for  an  alter¬ 
nating-current  motor. 

1,651,074.  Electric  Perforating  Machine; 

H.  C.  Steffens,  San  FVancisco,  Calif.  App. 
filed  Feb.  9,  1924. 

1,651,078.  FtrOAT-OpERATED  CIRCUIT  CLOSER 

C.  E.  Welsgarver  and  J.  T.  Harnish,  Har¬ 
risburg,  Pa.  App.  filed  Dec.  30,  1922. 

1,651,090.  Lamp;  F.  A.  Hartj  New  Britain, 
Conn.  App.  filed  Feb.  1,  1926.  Floor 
lamp  with  an  adjustable  extension  arm. 
1,651,119.  Electromagnetic  Clock;  L. 
Hatot,  Paris,  FVance.  App.  filed  March 

11,  192.5. 

1.651,175.  Electric  Lamp  :  F.  A.  Anderson, 
Milton.  Wis.  App.  filed  Sept.  29,  1 922. 
For  therapeutic  purpo.ses. 

1,651.196.  Storage  Battery:  T.  A.  Edison. 
Llewellyn  Park,  West  Orapge,  N.  J.  App. 
filed  May  14,  1923.  Separators  for  nickel 
battery. 

1,651,201.  Insulator;  M.  F.  H.  Gouver- 
neur,  Victor,  N.  Y.  App.  filed  April  7, 
1921.  For  high-tension  power  trans¬ 
mission. 

1,651,223.  Transformer  for  Electric  Arc 
Cutting  and  Welding  Apparatus  ;  F.  C. 
Owen,  Fayetteville,  N.  C.  App.  filed  Nov. 

12.  1925. 

1,651,226.  Battery-Sealing  Construction: 

L.  .1.  Pearson,  Wyncote,  Pa.  App.  filed 
April  25,  1922. 

1,651,234.  Leading-In  Bushing  for  High 
Voltages  ;  J.  Stolz,  Berlin-Charlotten- 
burg,  Germany.  App.  filed  March  31, 
1927. 

1,651,238.  Rotary  Annunciator  Drop: 
F.  W.  Wood.  Montclair,  N.  J.  App.  filed 
March  25.  1920. 

1,651,252.  Switch  Plate:  N.  Chesler, 
Brooklyn,  N.  Y.  App.  filed  Feb.  27,  1926. 
1.651,266.  Rotatable  Electric  Connecter 
FOR  Chairs  :  L.  J.  Fortier,  Springvale,  Me. 
App.  filed  May  3,  1926. 

1,651,275.  Electric  Sign  Controller;  H. 
Hirsch,  Zurich,  Switzerland.  App.  filed 
Sept.  24,  1923. 

1,651,278.  Process  of  I*roducino  Corro¬ 
sion-Resisting  Coating  on  Iron  and 
Steel  and  Products;  C.  H.  Humphries, 
Kokomo,  Ind.  App.  filed  June  5,  1924. 
Chromium  coating. 

1,651,283.  Lock  for  Electrical  Connec¬ 
ters  :  R.  F.  Landrum,  Norfolk,  Va.  App. 
filed  May  10,  1924.  For  locking  an  elec¬ 
tric  lamp  to  its  socket. 

1,651,287.  FILbctric  Incandescent  Lamp 
Made  of  Glass  Tubing  ;  H.  Mayer,  Ber- 
lin-Lichterfelde-West,  Germany.  App. 
filed  March  30,  1927. 

1,651,294.  Battery  Terminal;  J.  Rumore, 
Bessemer,  Ala.  App.  filed  April  9,  1926. 


1,651,303,  1,651,304.  Bell;  G.  M.  Thaden, 
Reading,  Pa.  Apps.  filed  May  15,  1926. 
Wherein  the  ringing  mechanism  is  con¬ 
fined  within  the  walls  of  the  bell  and 
base. 

1,651,306.  Reciprocating  BJljictric  Motor; 
C.  S.  Weyandt,  Pittsburgh,  Pa.  App.  filed 
March  5,  1924. 

1,651,314.  Electrical  Switch;  J.  W. 
Beasley,  Jr.,  Los  Angeles,  Calif.  App. 
filed  Oct.  20,  1922.  Of  the  rotary  type, 
in  which  a  pivoted  arm  is  used  as  a  mov¬ 
able  element  and  a  plurality  of  contacts 
as  the  stationary  elements. 

New  Trade  Literature 

<y^ _ 

SWITCHES  AND  MOTORS. — Bulletins 
GEA-831  and  GBA-822  issued  by  the  Gen¬ 
eral  Electric  Company,  Schepectady,  N.  Y., 
describe  and  illustrate  its  manually  and 
solenoid -operated  field  switches  and  alter¬ 
nating-current  and  direct-current  general- 
purpose  motors  with  ball-bearing  con¬ 
struction. 

SIGN  CONTROL.— The  Reynolds  Elec¬ 
tric  Company,  2650  West  Congress  Street, 
Chicago,  has  issued  bulletin  No.  802,  de¬ 
scribing  controls  for  electric  score-board 
figuregrams. 

DIRECT-CURRENT  MACHINES.  —  The 
Allis-Chalmers  Manufacturing  Company, 
Milwaukee,  is  di.stributing  bulletin  No.  1142, 
describing  and  Illustrating  its  engine-type 
directrcurren  machines,  types  “IC”  and 
•ICW.” 

ALTERNATORS.  —  Bulletin  No.  151 
issued  by  the  Ideal  Electric  &  Manufactur¬ 
ing  Company.  Mansfield,  Ohio,  gives  full 
information  concerning  the  rlx  different 
types  of  alternators  it  manufactures.  In¬ 
cluded  in  the  bulletin  are  cuts  and  tabula¬ 
tions  of  dimensions  for  outlipe  prints. 

REFTECTORS. — Catalog  No.  27  Issued 
by  the  Refiector  &  Illuminating  Company, 
1401  West  Jackson  Boulevard,  Chicago, 
describes  and  illustrates  Us  “Sterling” 
silvered  glass  refiectors  for  show  windows, 
showcases,  wallca.ses,  fioodllghting,  cove  and 
general  Interior  illumination.  Attention  is 
also  called  to  its  "Ready-2-InstaH”  system 
of  wiring  for  interior  and  exterior  lighting, 
which  is  adapted  for  wiring  in  display  win¬ 
dows. 

T^TILITY  F>3UIPMF.NT. — The  James  R. 
Kearney  Corporation,  4224  Clayton  Avenue, 
St.  I..ouis,  has  issued  bulletins  Nos.  311,  312, 
314,  327,  328  and  329,  describing  respec¬ 
tively  its  new  double-duty  fuse  and  “dis¬ 
connect”  cut-out  Inclosed  in  plastic  wet- 
process  porcelain,  not  cast  aijd  not  pressed, 
its  convertible  7,600-volt  and  15,000-volt 
switching  equipment,  its  handy  fuse  pul¬ 
lers,  its  C.G.  hot-tap  clamp,  its  economy 
cable  clamps  and  its  “no  serve”  yokes, 
splice  balls  and  clevises. 

Foreign  Trade 
Opportunities 
c/^ _ ! _ 


Following  are  listed  opportunities  to  enter 
foreign  markets.  Where  the  item  is  num¬ 
bered,  further  information  can  be  obtained 
from  the  Bureau  of  Foreign  and  Domestic 
Commerce,  Washington,  by  mentioning  the 
number ; 

Purchase  and  agency  are  desired  in  Dur¬ 
ango,  Mexico  (No.  28,617),  for  electrical 
appliances  and  supplies. 

Purchase  or  agency  is  desired  in  Cardiff. 
Wales  (No.  28,534),  for  electric  heaters  and 
farm-lighting  plants. 

Purchase  and  agency  are  desired  in  Auck¬ 
land,  New  Zealand  (No.  28,543),  for  house¬ 
hold  electric  ranges  and  washing  machine!^ 

An  agency  is  desired  in  London.  England 
(No.  28,588),  for  small  household  electric 
appliances. 

Purchase  and  agency  are  desired  in 

Oporto,  Portugal  (No.  28,542),  for  incan¬ 

descent  automobile  lamps. 

Purchase  is  desired  In  Athens.  Gr^ce 
(No.  28,497),  of  incandescent  automobile 
lamps. 

Purchase  and  agency  are  desired  m 

Guayaquil,  Ecuador  (No.  28,516),  for  farm 
gas  or  hydro-electric  lighting  sets. 

Fhirchase  and  agency  are  desired  m 

Quebec,  Canada  (No.  28,620),  for  electric 
refrigerating  units. 

An  agency  is  desired  in  Tallin,  Estonia 
(No.  28,539),  for  wireless  telegraph  tran.s- 
mitting  and  receiving  apparatus. 
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Business  Facts  for  Electrical  Men 

Selected  Statistics  Presented  Graphically  for 
the  Use  of  All  Interested  in  Analyzing  the 
Trend  of  the  Electrical  Business 


The  Home  Gets  One-eighth 
of  the  Electrical  Energy 


WHEN  the  Edison  system  was 
introduced,  45  years  ago,  the 
supply  of  energy  was  used  for  light¬ 
ing  exclusively.  This  specific  func¬ 
tion  of  the  central  station  was  pic¬ 
turesquely  embodied  in  a  phrase  not 
unknown  during  the  eighties:  When 
the  school-hoy  i)eered  in  through  the 
windows  at  the  big  flywheel,  or  had 
the  rare  good  fortune  to  he  admitted 
and  have  his  pocket  knife  magnetized 
by  a  good-natured  station  attendant, 
the  incident  took  place,  very  likely,  in 
the  boy’s  vernacular,  at  “the  electric 
light  factory.” 

Half  as  long  ago  central-station 
companies  were  still  deeply  concerned 
with  problems  of  filling  in  the  valleys 
of  the  load  curves.  Long  strides  have 
been  taken  toward  the  solution  of  that 
problem  so  far  as  the  day  load  is 
concerned,  and  more  recent  efforts  to 
build  up  a  night  load  have  not  gone 
unrewarded. 

It  is  a  far  cry  from  the  condition 
of  an  e.xclusive  lighting  load  to  the 
present  state  of  atTairs.  when  indus¬ 
trial  i^ower  consumes  considerably 
more  than  twice  the  energy  used  for 
lighting  in  the  country  as  a  whole. 
The  chart  summarizes  data  published 


in  detail  in  the  Electrical  World, 
April  30,  1927.  The  statistics  there 
presented  covered  operations  during 
1926  of  all  systems  in  the  United 
States  having  an  annual  output  of 
100,000,000  kw.-hr.  or  more.  The 
systems  listed  accounted  for  84  per 
cent  of  the  electrical  energy  generated 
by  public  electric  light  and  power  es¬ 
tablishments  throughout  the  country. 
From  the  published  reports  the  en¬ 
ergy  consumed  for  domestic  use, 
commercial  lighting  and  industrial 
jxjwer  has  been  segregated  and  sum¬ 
marized.  Unfortunately,  some  of  the 
reporting  companies  were  unable  to 
make  the  threefold  segregation  re¬ 
quested,  but  complete  returns  were 
obtained  in  a  sufficient  number  of 
cases  to  make  possible  a  fairly  close 
analysis,  and  the  results  may  be  con¬ 
sidered  representative  for  the  indus¬ 
try  as  a  whole.  If  some  of  the  com- 


Most  of  the  data  for  statistics  in  the 
ELExrraiCAL  World  are  g:athered  by  it  from 
original  sources.  Privilege  is  freely  given 
to  readers  of  the  Electrical  World  to 
quote  or  use  these  statistics  for  any  legiti¬ 
mate  purpose.  While  there  is  no  require¬ 
ment  that  the  source  of  data  be  given,  yet 
it  would  help  the  Elex:trical  World  in 
obtaining  and  compiling  further  basic  in¬ 
formation  if  those  who  make  use  of  these 
statistics  would  give  credit  to  the  Electri¬ 
cal  World. 


panics  themselves  cannot  segregate 
their  operations,  who  can  ? 

Excluding  energy  used  for  railroad 
operations  and  energy  supplied  by 
one  utility  to  another  for  subsequent 
resale,  about  one-eighth  of  the  sales 
directly  to  the  public  are  for  domestic 
purposes,  one-sixth  for  commercial 
lighting  and  small  power  and  the  rest 
for  industrial  power.  The  ratios  dif¬ 
fer  in  different  parts  of  the  country, 
but  only  in  the  Mountain  States  do 
they  depart  materially  from  the  na¬ 
tional  average.  Apparently,  the  de¬ 
mands  of  the  mining  industry  in  that 
section  —  and,  possibly,  irrigation 
companies — are  sufficiently  great  in 
proportion  to  the  population  to  bring 
the  power  load  up  to  87  per  cent  of 
the  total. 

Proixjrtionately  the  largest  lighting 
load  is  in  the  Pacific  States;  without 
exception  commercial  lighting  and 
small  power  somewhat  exceed  the 
residential  consumption.  The  na¬ 
tional  residential  consumption,  the 
one-eighth  mentioned  above,  is  dis¬ 
tributed  among  sixteen  million  con¬ 
sumers,  who  constitute  about  80  per 
cent  of  the  total  numlier,  and  w'hose 
average  use  is  not  far  from  400 
kw.-hr.  per  annum.  The  electrifica¬ 
tion  of  industry  must  continue,  hut 
elctrification  of  the  home  above  the 
modest  amount  just  quoted  offers  a 
large  potential  field  for  load  building. 
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Industrial  Activity  in  the  North  Central  States 


6.7  Per  Cent  Under  1926 


M.WUFACTURIXG  plants  in  the 
North  Central  States  have  since 
last  July  been  rci)orting  productive  activ¬ 
ity  each  month  as  under  that  for  the  same 
month  of  1926.  The  rate  of  production  in 
October  was  6.7  per  cent  under  October 
last  year,  this  being  the  greatest  twelve- 
month  decrease  in  oi)erations  reported  this 
year.  It  appears  that,  as  compared  with 
last  year,  industrial  conditions  in  the  North 
Central  States  were  less  stable  than  for 
indu.stry  as  a  whole.  Preliminary  reports 
indicate,  however,  that  November  witnessed 
materially  improved  industrial  conditions  in 
this  section. 

During  October  five  of  the  .section’s 
primary  industrial  groups — the  automobil" 
industry  (including  parts  and  equipment), 
lumber  and  its  products,  food  and  kindred 
products,  leather  and  its  products,  and  rub¬ 
ber  protlucts — witnessed  prcxluctive  activ- 


Iiuic.vcs  of  Productive  Activity  in  the  North  Central  States 

All  Figures  Adjusted  for  Number  of  Working  Days 


Oot. 

1927 

All  industries .  115.0 

Chemical  and  allied  products .  112.8 

Textiles .  119.0 

Lumber  and  its  products .  130.0 

Paper  and  pulp .  108.8 

Automobiles,  including  parts  and  equipment.  111.6 

Metals  group .  107.4 

dolling  mills  and  steel  plants .  108.5 

Ferrous  and  non-ferrous  metal  working  plants  101.8 

Food  and  kindred  products .  133. 4 

Leather  and  its  products .  118.3 


ities  materially  over  those  reported  for 
October,  1926.  On  the  other  hand,  six  just 
as  important  industrial  groups — chemical 
and  allied  products,  te.xtiles,  paper  and 
pulp,  rolling  mills  and  steel  plants,  ferrous 
and  non-ferrous  metal  working  plants,  and 


.Average  for 

Average  for 

Sept. 

Oct. 

First  Ten 

Full  Year 

1927 

1926 

Months  1927 

1926 

116.4 

123.4 

115.4 

114.4 

109.7 

119.8 

99.4 

112.8 

137.0 

121.2 

130.7 

106.4 

123.4 

125.8 

121.4 

117.6 

101.3 

111.5 

105.9 

110.0 

107.3 

108.5 

111.4 

113.7 

100.0 

126.0 

115.  1 

116.2 

102.6 

93.2 

124.8 

126.0 

119.4 

118.6 

117.0 

the  stone,  clay  and  glass  industry — reported 
activities  under  those  of  last  year.  It  is 
this  ability  of  general  American  industry 
to  balance  its  operation  which  is  one  of  the 
basic  factors  underlying  our  continued  gen¬ 
eral  prosperity. 


Electrical  World  Barometer  of  Industrial  Activity  in  the  North  Central  States 


States  in 
North 
Central 
Group 

Ohio 

Indiana 

lllinoi.s 

Michigan 

Wisconsin 

Minnesota 

Iowa 

Missouri 

North 

Dakota 

South 

Dakota 

Nebraska 

Kansas 


GENERAL  INDUSTRIAL  ACTIVITY  IN  THE  NORTH  CENTRAL  STATES 
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PRODUCTIVE  ACTIVITY  IN  THE  PRIMARY  INDUSTRIES 
OF  THE  NORTH  CENTRAL  STATES 


L 


